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aircraft of the future call for... 

KAYLpCK 

ALL METAL SEU-L0CKIN6 NUTS 

Great names in aviation keep looting ahead tor improvement 

fied Kaylock self-lacking nuts far the new Douglas DC-8 ond 
Boeing 707 lurbo[el airliners. 

Kaylock engineers, anticipating future needs in the field of 
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SHAPES 

that tell 


OF THINGS 
TO COME 


Stalwart sentinels, radar structures like these stand 
guard along our coastlines and far-Hung frontiers. 
Shaped to close-tolerance contours by Goodyear 
Aircraft Corporation, they perform a mission of sin- 
gular importance: herald the approach of a stealthy 
enemy who would strike us from the air or sea. 

Their reliability is assured in a large measure as a 
direct result of the metal-working skills of Goodyear 
Aircraft— who builds these structures for such leaders 
as Bendix, General Electric, Sperry, Western Electric 
and others. 

They embody specialized engineering; meet exacting 
requirements. 

Some must be readily disassembled, air transport- 
able, capable of being set up and operating in scant 
hours. Some must be hurricane-proof yet mobile. 
Others must operate effectively in extreme tempera- 
tures. Most must have beam-patterns coned to needle- 

Why not call in Goodyear Aircraft and get the full 
story on these and other skills that serve so many so 
well? Address: Goodyear Aircraft Corporation, 
Dept. 931AB, Akron 15, Ohio. 

RADAR STRUCTURE BROCHURE sent in answer 
to request on your letterhead. 


Th^'re t/oinyi/^^inysat 


good/Vea^; 

AIRCRAFT 





The Douglas c- 133 A 
is a giant among cargo carriers. 
Navigator seats for these behemoths 
are designed and built by Weber. 




UNIQUE DU MONT MINIATURE 
DISPLAY SYSTEM PROVIDES 
INSTRUMENT- PANEL RADAR FOR AIRCRAFT 







THE INFORMATION ON THIS 


TYPICAL OF THE DATA YOU WILL FIND IN THE 


AIRBORNE CATALOG 


LINEAR ACTUATOR 



R-5170 


LINEATOR* • ROTORAC® • TRIM TROL® • ROTORETTE® • 



AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE S, NEW JERSEY 

RgpremM in Canada by; WINNETT BOYD LIMITED • 74S Ml. Plimanl Rd., Tero;ilo IT, Onl. 
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IN ENfilNEERIIiG IHE BEST OPPORTUlilllES ARE IN AVIATION ‘IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 


(//' '^^Co GROWTH -(jMa Mxrai 


In 1946, Temco was equipped to handle only four 
basic aeronautical engineering functions. Today, 
e than ISO different specialized skills are repre- 


Thi 


md other design; 
veapons systems. 

th of engineerin] 
inilies month by 
looking for a challenging opportunity 


craft, missiles and 



IN ENGINEERING THE OEST OPPORIIINIIIES ARE IN AVIATION. IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 




NOW! NEW KAISER ALUMINUM EXTRUSION PLANT 
SPEEDS SERVICE TO MIDWESTERN INDUSTRIES 


Kaiser Aluminum’s new, modem extrusion plant at Dolton, Illinois now makes 
possible even faster service to users in midwestern industrial centers. 

Strategically located in the heart of America's industrial complex, the Dolton 
plant's expanded production facilities assure you of an abundant, convenient 
supply of high quality aluminum extrusions. 

Production facilities include five extrusion presses— two 8S0-ton presses, one 
I2S0-ton press, one 2100-ton press and a 3000-ton press now being installed. 
The plant can supply 18,000,000 pounds of quality extruded shapes and tubing 

Modern remelt, billet casting and die making facilities, plus a 100-ton 
stretcher, make Kaiser Aluminum's Dolton plant one of the most complete ex- 
trusion plants in the country. 

THREE KAISER ALUMINUM EXTRUSION PLANTS SERVE YOU 

With the new plant at Dolton, three Kaiser Aluminum extrusion plants are now 
in operation to meet your increased demands. 

At Halethorpe, Maryland, Kaiser Aluminum operates two other plants; one 
with an annual capacity of 46,000,000 pounds, the second with an 18,000,000 
pound annual capacity. 

TVo huge 8000-ton heavy presses in the second Halethorpe facility produce 
hollow shapes up to 24 inches in maximum cross-sectional dimensions, and flat 
sections up to 32 inches wide, 85 feet in length. 

These three plants place at your disposal one of the largest, most versatile 
extrusion operations in the nation- Whether your requirements are military or 
commercial, Kaiser Aluminum is geared to deliver the highest quality extruded 
products in the shortest possible time. 

For immediate attention to any extrusion request, contact the Kaiser Alumi- 
num sales office listed in your classified telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc, Genera/ Sales Office, Palmolive Bldg, Chicago 11, Illi- 
nois; Executive Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 

setting the pace— in growth, quality ond service 
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WESTERN GEAR SYSTEMS 
ELY WITH NEW 
LOCKHEED MODEL 1649 
LUXURY LINER! 


Trim tab actuators in elevators, ailerons and 
' ouQiaard rudders. 

' S 

Inboard screw jacks, 2 In each wing section. 


Western Gear’s wing flap system on 
Lockheed's newest and largest luxury liner, 
Model 1649, using ball screws to actuate 
335 sq. ft. of wing flap area, helps in takeoff and 
landing. Western Gear trim tab controls on 
both outboard rudders, elevators and ailerons aid 
in maintaining steady, true flight. 
Assignment to design and construct such important 
control systems is evidence of Lockheed faith in Western 
Gear. Western Gear equipment is aboard virtually 
every major aircraft flying today, both commercial and 
military. Take advantage of 40 years of service to the aviation 
industry. Call on a Western Gear aircraft specialist for 
recommendations. Address General Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 
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f~The different is reliability'' • Since 1888 




We can convert your airplane's inte- 
rior to make it an airborne oflice, a 
combination office and lounge, a luxu- 

passenger and cargo carrier or to any 
other specilicalion you desire. 

We can improve its performance 
with larger engines, auxiliary wing 


tanks, instruments, the finest in radar 
and radio equipment and new com- 
plete systems in all categories. 

Engineering, sheet metal, structural 
analysis, design, cabinet making, trim 
work, testing and other work are 
accomplished in our own facility. This 
covers more than 100,000 feel of floor 


space all contained under one roof. 

Our customers are our best recom- 
mendation. They include the finest 
aircraft, industrial and commercial 
companies in the United Stales. 

We invite you to inspect our facil- 
ities. Write or telephone for complete 
information about our services. 


CORPORATION 

iliResearch Aviation Service Division 




OP THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, zerol, helical, worm 
gears . . , anti-becklaah gears . . . differentials . . . 
gear trains . . . complete computers, Atlas '"pre- 
cisioneers” them all to the most exacting specifi- 
cations of electro-mechanical equipment. 

Fine gears of all types and the modem equip- 
ment to make them are just one phase of the com- 
plete facilities of Atlas. Whether your product is a 
specie lized part for electronic equipment or a com- 
plete olectro-mechanical assembly Atlas will engi- 
neer precision assemblies and components to your 
requirements. 


Atlas design, production and methods engineers, 
toolmakers and skilled mechanics work right along 
with you on a job basis. Every modem cost- 
cutting tool and technique is at your service . . . 
plus quality control, functional testing and modern 
electronic recording gear checking equipment. 

From idea stage to production efficiency Atlas 
"creative engineering" can help you get your 

W oduct U7i4erway quicker and at lower costs. 

rite today for booklet "Precisioneering Electro 
Mechanical Equipment.” Atlas Precision Prod- 
ucts Co., Philadelphia 24, Pa., (Division of Pru- 
dential Industries). 
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esistoflex 


IEFLON*hose 


20th year of service to industry 


T eflon hose is the most reliable 
type of flexible line for continuous 
operating temperatures of —65° F to 
1-450° F and for corrosive fluids . . . 
even nitric acid. 

The patented compound of .Teflon 
used in Fluorofiex®-T hose makes it 
unique. This compound imparts high 
tensile and tear strengrth . . . assures a 


leakproof seal at the coupling . . . pro- 
vides thin wall tubing with proper 
flex life. With F!uorofiex-T hose, 
you’re sure of high integrity, aircraft 
quality lines. 

Resistoflex is the first and leading 
hose assembly manufacturer extrud- 
ing its own Teflon tubing and having 
full control of tube quality and entire 
hose assembly. Over 4 years success- 
ful flight service stand back of this 
originai Teflon hose. Send for details. 

RESISTOFLEX CORPORATION, 
Roseland, N.J. Western Plant: 
Burbank, Calif. 


IS 



BUILT FOR ENDURANCE! 










CREATIV 


Discobolus (Discus TliTOUier) 
by Myron, Greece, Fifth Century 
In National Museum, Rome. 


CREATIVE LEADERSHIP is the ability to originate a new beauty, new 
quality. . . or new capability. Numerous examples of Summers Design 
Originality, giving new standards of performance, are to be found in 
today’s Aircraft Guidance Instruments. For Leadership, for “creative 
craftsmanship’,’ be Guided by Summers. 


NOW IN PRODUCTION FOR THE MIU- 
TARY: Vertical Gyro Indicotor IVGI) 
Phoie I & M; Turn and Slip Indicotor; 
Dlrectionol Gyro Indicotor (DGI); Plight 
Attitude Indicotor (FAD; Directionol Gyro 



Indicotor (Lotituda Corrected); (ntton- 
taneous Vertical Speed Indicotor (IVSI); 
Remote Directional Gyro Indicotor (Leti* 
lude Corrected); ond Spin Recovery 
Indicotor (SPI). 


summers 

2328 BROADWAY • SANTA MONtCA, CALIFORNIA 


Summers is produeiny: Flight ContToI Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 
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New magnesium alloy holds properties for 100 hours up to 700°F. 


Dow Magnesium HM21XA-T8 alloy extends further the 
range of conditions under wliich light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed speeifically for elevated temperature applications, 
it supplements the excellent characteristics of HK31A alloy. 
HM21XA-T8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 
clastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-T8, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in tlie -T8 temper and 
can be formed in this temper witliout the neetl for further 
heat treatment after fabricating. Samples of HM21XA-T8 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to tiie dow chemical 
COMPANY, Midland, Michigan, Department MA 1400A. 


YOU CAN DEPEND ON 


A Message From the Publisher 


1957 Expansion Program 


During 1956 the aircraft industry again became the 
nation's largest single manufacturing industry and the 
airlines set new records in traffic and revenue. 

-\v'iATioN Week's growth during 1956 matched the 
pace of flic industw it senses, establishing new peaks for 
editorial impact, |5aid circulation, readership preference 
in tlie top-level scientific-engincering-nianagemcnt groups 
and in advertising volume. 

Under the leadership of its editor, Robert B. Hotz, an 
expanded editorial staff is planning continued growth to 
bring Aviation Week's readers the latest scientific, en- 
gineering, economic and political developments first— 
when they are of most value to the engineering-manage- 
ment executives who direct the destinies of the industry. 
As'iation Week now has the largest staff of graduate 
engineers and engineering writers in the aviation pub- 
lishing field. 

Plans for 1957 

Among tlie new des’clopments ]jlanned for 1957 to 
increase and improve editorial sersice rendered our rcad- 

• Establishment of a European editorial office in 
Geneva, Switzerland, to provide the same liigli quality 
of coverage on foreign technical progress that now char- 
acterizes Aviation W'ef.k's engineering reporting in this 
country, llie European editorial office will be directed 
by David A. Aiiderton, assistant managing editor (tech- 

• Establishment of a southwestern editorial office in 
Dallas, Texas, to provide on-tlic-spot coverage of the 
fast-growing aviation complex in the soutliwestern states 
centering on the Dailas-Ft. \\’orth area. Craig Lcvvi.s, 
an experienced member of Avlvtton \\'eek's W'asliing- 
ton bureau, will liead tlie soutliwestern office. 

• Expanding technical coverage in the many new areas 
vvliich aviation teclinology is now embracing. 

• Increased coverage of air transport technical and 
economic developments by a staff seasoned with actual 
airline experience. 

Record of 1956 

Editorial achievements during 1956 included the 
following; 

• Air Research and Development Command special 
issue pubiislied in August provided the latest infoniia- 
tion on tlie multibiliion dollar USAF research and 
development program, 

• Air Transport Association’s 1956 edition of Facts 
and Figures on tlic airline industry published in April. 


Aviatton Week will also publish the 1957 edition of 
Facts and Figures in its April 22 issue. 

• Missile Engineering, a quarterly compilation of ma- 
terial on guided missile technology reprinted from the 
regular editions of AvtAiiON \Veek, began publication in 
September as a special service to readers in this segment 
of die aviation industry, 

• Buyers Cuidc Edition for 1957 was published in 
December with more than -40,000 aviation products of 
5,200 firms listed for easy reference by engineers, mili- 
tary procurement officials and management. 

• On-the-spot editorial coverage of the Russian visit 
b\ General Nathan F, Twining, USAF chief of staff; 
first-hand coverage of new Soviet aircraft unveiled at tlic 
Tnsltino air sliovv; and interviews with Soviet aviation 
leaders in Moscow. 

Aviation Week will publish a special Research and 
Development Edition on May 27. 1957 including a spe- 
cial report on tcclinical progress in Europe and Avia. 
During 1957 vve will also produce under contract the 
montlilv unclassified official command magazine for the 
USAF Air Research and Development Command. 

Advertising Gains 

Tliese editorial sen’ices have bronglit an all-time circu- 
lation liigh of 64,500 net paid subscribers at the end of 
1956 with furtlicr expansion planned to reach 67,000 
subscribers by tlie end of tliis year. Coincident with this 
increase our renewal rate also leaclicd the liiglrest per- 
centage in our history. T. J. Lucey, an experienced 
McGraw-Hill circulation man. has been named to the 
nevvl 5 <reatcd post of circulation manager of Aviation 
Week where he will develop improved subscriber service 
and faster magazine delivery methods. 

During 1956 Aviation \\'kek published 4,885 pages 
of advertising representing a gain of 586 pages over the 
previous year. Tliis is the largest gain for the year among 
all aviation public-ations. The first quarter of 1957 indi- 
cates coiitimicd growtii in this department under the 
direction of E. P. Blanchard, advertising sales manager. 

During 1956 Aviation W'eek advanced two notches to 
sixth place among all business publications on the basis 
of advertising pages and continued to be the only aviation 
publication among tlic first 20 largest magazines in the 
nation, climbing from 11th to 8th in this group. 

Aviation industry prospects for 1957 forecast lieavy 
growth in research and development activity, stable pro- 
duction rates for botli military and commercial aircraft 
and continued expansion for airline and business flying 
revenues. —Robert W. iVIartin, Jr. 
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THERMOCOUPLES TAKE 
JET’S TEMPERATURE 



Fenwal Harness 
Is Foolproof, 

Has Long Life 

ASHLAND, MASS. — One me- < 
chanic who’d never seen Fenwal’s 
Jet Engine Harness before installed 
it properly in fifteen minutes. 

A fool would need a few minutes 
more to do the trick, but he’d have 
to be an idiot to get it on wrong. 
Fenwal makes the harness, which 
senses a jet's exhaust temperature 
with thermocouples, as simple as it 
can possibly be, It can be used for 
indication, control, or, with certain 
inexpensive modifications, for both. 

The service-life of the harness is at 
least hundreds of hours in excess of 
Government specifications. The ac- 
tual life can only be given as mote 
than a thousand hours, since field 
tests were called off at that point, 
with absolutely no signs of failure 

Fenwal pre-forms the harness to 
fit your engine, and the installer 
simply slips it around the tail cone. 
Only two bolts for each thermo- 
couple lock the thermocouple to the 
harness and the harness to the 
mounting boss. All thermocouples are 
keyed, so that they can be installed 
only in the proper way. 

Terminal studs have been elimi- 
nated — and vibration-induced 
breakage and short circuiting have 
been eliminated too. In place of 
studs are curved buttons on the 
thermocouples and fiat buttons on 
the harness, These buttons make the 
contact between the thermocouple 
and the harness. 

As for maintenance, nothing could 
be simpler. If it ever becomes neces- 
sary to replace a thermocouple, only 
two bolts are involved. Since the 
contact buttons are exposed to air 
flow, removal of moisture and foreign 
particles from them is virtually auto- 
matic. The harness itself needs no 
care, since it is sheathed in stainless 
steel, and the bus bars are insulated 
with a special hard asbestos. 


You don't have to worry about the 
effects of differential expansion on 
the harness, either. The assembly is 
semi-flexible, and puts only light 
stresses on the bosses. The bosses 
don’t have to be "beefed up." 

The system performs at ambient 
temperatures up to I200'F, and 
Fenwal is prepared to make systems 
for higher temperatures on request. 

It is remarkably light, A four- 
thermocouple system with a 21-inch 
diameter harness, for instance, weighs 
only 3.6 pounds, bolts and all. 

You wdil have no trouble integrat- 
ing the system with your own indica- 
tor or control schemes, or both. The 
circuitry is simple, too, with balanc- 
ing resistors in the thermocouple 
mounting pads for maximum control 


accuracy. Tolerances are such that no 
adjustments are needed when a 
thermocouple is replaced. 

Contact your local Fenwal Sales 
Engineer, or write to Fenwal direct 
to learn how this system and other 
widely useful Fenwal concepts can 
solve temperature control problems 
now facing you. Fenwal Incorpo- 
rated, Aviation Products Division, 
1 22 Pfeosant Street, Ashland, Mass. 



CONTROLS TEMPERATURE 
...PKECISELY 


WHO'S WHERE 


In the Front Office 

William C. Iordan, aircraft n 
ing executive, a diicctor. Solar Ai 
San Diego. Calif. 

Fred M. Glass, of the Empire S 
ing Corp.. a director. New Vor; 
Inc., New '' 


leiUiA, a 


lii-Chaliiu 


ly group vice 


factimug Co., Milw 

Johnston. Lemon & Co., a directon Atlantic 
Research Corp., Alexandria, Va. 

Alois W. Graf. Chicago attorney, a direc- 
tor. Waters Manufacturing, Inc., Wavlaud. 
Mass 


Ilarrv E. Pi 


retronics £orp., Mincola, 


M. W, Tuttle, vice president and general 
manager. Radioplano Co., svihsidiaix of 
Northrop Aircraft, Inc., \'an Niiys, Calif. 

George E. Hawkins, executive vice presi- 
dent. .Air Reduction Company, Inc., New 
York, N. V. 

Edmund B. Buster, vice president and 
general manager, Cherrv Rivet Division, 
Townsend Co., Santa Ana. Calif. 

Charles S. Rockwell, vice president and 
genctal manager. Ford Instrument Co., di- 
vision of Sperrv Rand Corp., Long Island 
City. N. Y. 

L, E. Dalton, vice presldent-manufaclur. 
ing. Kelscy-llayes Co., Detroit, Mich. 


Honors and Elections 

Carl Brady, a partner in Economy Hcli- 
Copters, Yakima. Washington, has been 
elected president of Tlic Helicopter .Asso- 
ciation of .America, New York, N. Y, 

C. J. Reese, president of Continental 
Motors Corp., has been elected 1957 cliait- 
man of the .Aircraft Industries .Association '.s 
Utility Airplane Council. Mr. Reese suc- 
ceeds Dwanc L. Wallace, president of 
Cessna Aitciaft Co. 


Changes 


ina^r 


Ivdwatd A. Beaupic, contract m 

Corp. of .America. Cambridge. Mass. 

Leo Scybold, assistant to the president. 
Air Transport Association of .America. 
Washington. D. C. 

J. F. McBiearty, assistant genctal iiiaii- 
agcr-commetcial aircraft projects, Lockheed 
Aircraft Cotp., Burbank. Calif- -Also: Rob- 
ert A. Bailev. head-new advance systems 
research organization, and Allen Mayer in 

to frirndlv foreign countries. 

Basn Blackwcil, assistant chief engineer. 
Bristol .Aero-Kngincs Limited, Bristol, Eng- 
land. 

John H. Carter and Stanley W. Bunics, 
managers, Lockheed's Missile Systems divi- 
sion two nevvlv established vveapon svstem 
organizations. A'an Niiys, Calif. 

Joseph J. Jcigct, director of engineering. 
National Water UFt Co., division of Tlic 
Cleveland Pneumatic Tool Co., Kalamazoo. 


INDUSTRY OBSERVER 

► Watch for US.AF decision scon on the medium range interceptor compe- 
tition with North American having the inside track to get the contract. 
Lockheed, Northrop and Ctmvair arc the other competitors, 'llie medium 
range intctccptot will bo put into production instead of the long range 
interceptor category for which North American and Northrop were com- 
peting before the project vv-,is scratched by USAF due to a shortage of 
reswreh and development funds. 

^Second Convair B-S8 Hustler supersonic medium bomber is scheduled for 
its first flight next vxcck at Ft. Worth. 

► Grumman FllF'-II'' powered bv the General Electric J79 turbojet is 
being considered as an MDAP program interceptor to bolster defenses of 
NATO countries. Tliis J79 novveted version of the Tiger has flown more 
than 1,220 mpli. and tcaclicd altitudes above 72.000 ft. in flights at Edwards 
AFB (,AW Doc. 2-i. p. 26). 

► Range of Convair Tcnicr. ship-based anti-aircraft missile to become stand- 
ard annanient for Navy frigates, vv-ill be increased to 20 miles instead of its 
current ten-mile reach. 

►.At least four research projects in the cryogenics field are being carried out 
by the western branch of Fairchild Airplane and Engine Corp.'s Stratos 
Division- Tliis low temperature research will include systems, controls and 
valves for both missiles and aircraft. 

►Strategic Air Command is scheduled to receive its first Boeing KC-1J5 
jet tanker in April. .Aircraft will be delivered to Castle AFB for test pur- 
)) 0 scs. Two of the tankers arc expected to be operational by early next 


►Army has sent out instructions for H-21 pilots make running landings 
and takeoffs whenever possible when 0 |>eratinE on asphalt pavements- Heli- 
copter's landing geir is designed so that tfic wheels move outward on 
landing, causing a nigh shearing stress in the upper portions of the pavement. 

► Roval Canadian Air Force is intcicsted in the Vickers Vanguard as a 
jwssitle replacement for its four-engine North Stars. The North Star is a 
Canadair-built aircraft combining the features of the DC-4 and DC-6 and 
is equipped with Rolls-Royce Merlin engines. 

► Stratos Division of Fairchild Engine and -Airplane Co. has developed an 
arming solenoid for unpressutized service at 80.000 ft- Next step in the 
Stratos program will be to check the unit for operation at altitudes above 
100,000 ft. 

► Sidew-jnder test firings against drones flying tow over desert areas have 
shown that the reflected heat has produced no |sroblems with the missile's 
infrared homing system. Some concern had been felt that large heat masses 
would "jam" the seeker. 

►Fate of W’cstiiigliousc Js4 turbojet, privately financed by the company, 
hangs in the balance pending a possible high-level decision on its future. 
Neither USAF nor Navy has a plane schcckilcd to take the 6,750 lb. thrust 
engine. Defense Dcpiirtmciit. coneemed over narrowness of piiwcrplaiit 
portion of U. S. aircraft industry, is considering alternate means including 
subcontracting to keep W'estinghousc Aviation Gas Turbine Division a 
going concem. 

► Canada'.v Dc|)artment of Defense Production has prepared a letter of 
intent for the CL-44, a transport version of Canadair Ltd.’s CL-28 mari- 
time reconnaissance aircraft. Though it dr>es not mean a contract is a 
certainty, letter docs denote formal interest in the project. Instead of 
Bristol Proteus engine used in Britannia, from which CL-28 is derived, 
Canadair is considering use of tlic Bri.stol Orion or Rolls-Royce Tvne 
engine, the Orion eurrcntly favored because of a power potential above 
its rated 5,050 csiip. 
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Reflecting a new peak in air travel 


I I The Fairchild F-27 propjctliner represents a major advance 
in regional air transport ... the attainment of new peaks in 
performance, passenger comfort, all-around economy. 
Performance: 280 mph cruising, superb small-field characteristics. 

Passenger comfort: spacious cabin, pressurized and air-conditioned; 
the F-27 permits unobstructed views from the panoramic windows. 

Versatility: the F-27 in its executive transport version matches the 
features of its airline sister ship — is unmatched by any corporation 
airplane in its class, with range to 2,250 miles. 

Economy; — pays its way on hops of less than 100 miles. It’s in- 
expensive to run, to maintain, to buy: 

Address inquiries to; R. James Pfeiffer, Executive Director of Customer 
Relations, Fairchild Engine and Airplane Corp., Hagerstown 15. Md, 


FAIRCHILO 



Washington Ronndnp 


Guided Missile Probe 

Tlie House Anncd Services Committee will soon begin 
a comprehensive review of the guided missile roles and 
missions assigned to the tlirce services last November 
b( Secretary of Defense W'ilson (AW Dee. 3. p. 30). 
^ be main objective of the review, according to committee 
cliainnan Rep. Carl \'insoii (D.-Ga.). will be to deter- 
mine whether the \Vilson assignments arc consistent with 
tlio roles and mission.? assigned to the services by legis- 
lation. Vinson said that "con|rcssmcii luivc been circu- 
lated with memos" on tiic ^\’il‘ion assignments. The 
memos prcsumablv were prc|)ai«l and circiilatcti b\’ .Amiy 
officers disgruntled over the Anny's being denied opera- 
tional intermediate range guided missiles. 

Atomic Impact 

The degree to whicli the atomic age is affecting the 
armed senices is indicated by the Atomic Energy Com- 
mission’s 21st semi-annual report to Congress. The 
report notes that five militarv' reactors have liecn built, 
1 3 are under construction and 23 more arc planned. 
Uses will range from propulsion of aircraft (sec page 29), 
ships and submarines to transportalilc power packages 
for remote milit.irv installations. The .\EC already has 
spent S138 million on aircraft reactor development and 
‘-273,3 million for naval propulsion plants. 

On the weapons side, AEC said tests in the Pacific 
last year produced important iiiform,vtion on reducing 
fall-out from firings, on weapons for defensive purposes 
and on "new design principles which will lead to more 
efficient weapons that can be more effectively employed" 
-possibly a reference to smaller tlicrmomiclcar warheads 
for missiles. 

.\ccclcratcd weapons work has made 11 expansion 
projects nccessarv’. Thev- indude; 

• Additional "labor, itorv-, fabrication and cx|>criincnta] 
stmcturcs" at the University of California's Radiation 
laibnratory, Livermore, Calif., and ordnance engineering 
facilities for Sandia Coq). adjacent to the Radiation 
Lalioratory. 

• A range for determining "ballistic characteristics of 
inert weapons shapes dropped from aircraft.” Construc- 
tion^ is under wav. Location is to the northwest of the 

• Kx|)ansion of two ordnance |)lants. construction of new 
laboratnrv facilities at Los .Maintis Scientific Laboratory, 
ami expansion of the Sandia t.aboratoiy. the Kan.sas City 
Plant and the South Albuquerque woiks. 

Twining Views Budget 

Air Force Chief of Staff Ceil. Nathan F. Twining made 
his first public statement on the f^iscal 1938 budget last 
week, llis verdict— lie will :icce|jt the budget that will re- 
duce the .\ir Force bv at least M wings, but he thinks it 
should be higher. 

In testimony before tlic House .\nncd Services Com- 
mittee, Gen. Twining referred to President F.isciihowcr's 
statement that the budget would provide "a wise and rca- 
snnablc degree" of protection and added: "I accept this 
judgment, and 1 support the force structure I liavc out- 

'llic proposed force structure, as detailed by Gen. Twin- 
ing, would strip the Tactical .Mr Coinmand of six wings 
-one B-43 medium bomber, two fighter-bomber and 


three dav-fi|htcr wings. Tlic Air Defense Coniimind will 
lose two fighter interceptor wings (hat had been planned 
but not activated, and six fighter wings will be dropped 
from the inventorv of the Strategic .Ait Command, 

Gen. I'wining hedged his acccptanco of the budget 
and wing reductions by saying he "would naturally feel 
mote confident if the rcsonrce.s available to the .Ait l''orcc 
permitted mote rapid modernization of aircraft and sup- 
porting equipment and a faster mte of improvement of 
our base and support systems. 

"However," lie added, "I recognize that there is an 
element of risk in any military program.” 

He told committee members that four mote heavT 
boniljor wings vvill be converted to Boeing B-52 Strato- 
fortrcsscs during I-'iscal 1938, cutting the B-36 vvings to 
three and raising the B-32 wings to eight, with -15 aircraft 
in cucli wing. 

U.S. Missiles for Britain? 

U. S. missile manufacturers can expect to sec tlicir 
designs being used for the defense of Great Britain. I-'or 
the industrv. this probablv will be the most important 
result to come from last week’s initial conferences be- 
tween Pentagon brass and Britisli Defense Minister 
Duncan Saiidys. 

One good bet: The Sidewinder, Navy’s air-to-air guided 
missile, vvil! Ijc used to give current English interceptors 
acccjitablc combat capability. 

Defense Secretary Cliarics E. A\'ilson was the key 
American to attend tlie Washington conference. .Also 
attending was US.A!' Secrefarv- Donald E. Quarles, who 
was -Assistant Secrehiry of Defense for Research &• Devcl- 
opmciit in 193-1 when the original agreement was signed 
to promote exchange of iiiformafion on guided missiles 
between the U. S. iiiid Grcit Britain. 

Sandys sav-s he would like to sec the agreement hroad- 
tiied, presumably to help England get needed liardwarc 
and, at the same time, cut down on expenses. 


'Airspace' User Charges? 

.Airwavs and airport user chaigcs vvill draw more serious 
attention this year, with the possibility lliat Presidential 
Aide Edvv-.iid Curtis may pro|)osc the adoption of a user 
charge program in his reeonniicmhitioiis to the White 
House late this spring for an airways and ait traffic 

in llis budget message, President Eisenhower advocated 
"air-space" user charges, and Curtis in a recent speech 
proposed both aitwav.v and airport user charges. Curtis 
said he tlimigiit it only fair that J "portion at least of 
the cost of 0|>crating” such facilities should be carried by 
the users. He hinted at user charge formula when he 
said. "These user charges should b.ire some relation to 
the type and extent ot scivico received and to ability to 
pay." 

Curtis added that tho federal aviation fuel tax is a 
‘'slc|j in this direction but additional revenue of this 
Ivpc should be given consideration." Curtis feels that 
tile present svstcin of federal support of the ainv-ays and 
local state and municipal support of airports is proper 
hut he would like to see further studv- of the extent to 
vvliicli fe-deral funds should he made available for aid in 
local aiqiort development. 

— AA'ashingtoii staff 


AVIATION WEEK, 


4, 1?5? 



1965 Weapons Need 


New Yoik— Weapon svstems for 
1965-1970 cannot be delivered unless 
•idcquatc funds arc ptosided now for 
ifscarch and development. 

'Ilris warning was sounded by Dr. 
Courtland D, Perkins, Chief Scientist 
for USA]'’, at the 25th annual meeting 
of the Institute of the Aeronautical 
Sciences. 

Stabilized budget ceilings now in 
force arc not compatible with the 
mounting cost and complexity of 
weapon systems, Perkins indicated. 
Competent and rapid evaluation of 
weapons, combined with reduced sys- 
tem complexity, will go a long svay 
toward soh’ing the problem. 

But improved understanding of re- 
search and desclopnicnt in the upper 
political echelons must come along with 
those solutions, he said. 

Perkins’ eriticisms ate the latest of a 
series that began when Trevor Gardner, 
then Assistant USAP Secrctars for Re- 
search and Des'clopinent. resigned in 
protest against fund limitations on re- 


search and dcs elopmcnt for future weap- 
ons (,AW Pcb. 13, 1956. p. 28). One 
of the reasons cited for the Gardner 
resignation was his criticism of the con- 
.stant-lcs'cl budget. 

Before Gardner resigned, Avi.mion 
W'esk said cditoriailv in its issue of 
)an. 2, 1956; 

"The most dangerous of these con- 
cepts is that of the 'constant level 
research and development budget.' 
... If we fail to maintain a superior 
[race of scientific development with an 
adcquiitcly expanding research and de- 
sclopmcnt budget, we will not only 
jeopardize the billion.s to be spent on 
future aerial weapons systems, but we 
u'ill also fatally undermine the future 
of this country as a free nation." 
Guided Missile Report 

Further cr'idence on the cost spiral 
was presented by Rear Adm. John E. 
Clark. Director of Guided Missiles in 
the office. Chief of Nasal Operations, 
iu a joint military report on guided 
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Adequate Funds for Researeh Now 


missile dcsclopmcnt. Clark said; 

"We have faded in the area of 
dollar cost. Oi;r missile ;;nit costs arc 
rising e\eii after we have placed thc;n 
in mass production." 

New official dch;ils o;i so;nc of the 
test vehicles and missiles in tlic mili- 
tary programs wem presented in a s|>c- 
ciai report to the hvstitutc given by 
Lt. General );uncs M. Gavin, Army 
eliief of research a;id dcs clop;nc;it; Maj. 
Cenend B. A. Schricser. co;nmander of 
Western Development I7i'ision, Air 
Research and Development Coumiaiid, 
•and Adm. Clark. 

Gavin made the first official an- 
nouncement of the Martin-huilt. Cor- 
nell daclopcd Lacrosse missile (see p. 
31) for close snijport of gromid troo|)s. 
confirming earlier details and drawing 
(AW Jnlv 11. 1955. p- 9 and Sept. 17, 
p. 27). 

Gavin also made an informal plea for 
increased airlift and air reconnaissance 
capabilitv for the Army in remarks be- 
fore his forma! presentation. 

"Tlirce test vehicles for USAF missile 
programs were described— two of tUenr 
officiallv for the first time— by Schriever: 

• IxKkhecd X-7 ramjet vehicle (AW 
Aiig. 6. p. 455) used to flight test 
Marquardt ramjets for the Boeing 
IM-99 Bomarc interceptor missile. 

• North American X-10 Navaho test 
vehicle, a turbojet-powered cmard air- 
frame for development of missile guid- 
ance and control (,W Feb. 15. 1954, 
p. 11). 

• Lockheed X-17 re-cntrv test vehicle 
(AW May 21. 1956, p.' 23) used to 


I.\S COA’KRACE 

The 23th .Aiiiiiial .Meeting of the In- 
stitute of the ,\ccuiiautical ScieiKcs «as 

Pliilij) Klass. Kiibcit Cushman. George 
Christinn. Russell lljwkcs, and Robert 
btanScId, 


simulate re-entry conditions and get 
d;ita for ICBNI and IRBM missile 
design. 

Bell’s Rascal air-to-surfacc missile 
was pictured publicly for the first 
time in films accompanving Schrievet’s 
talk. 

Rcliabilitv and cost of guided 
mi.ssilcs ate the two big problem areas 
todav. said Adm. Clark. He indicated 
that there is reason to be completely 
s;;tisficd with the way in which missile 
airframes have been developed and 
gotten into tlic ait, but that there 
should he much less satisfaction with 
their reliability status. 

Tlrcre lias been complete failure to 
get missile costs down. Clark said, and 
the fault lies joiirtly on contractor and 
the contractinB agency. 

Clark Slid that often the contracting 
agent insisted on following outdated 
specifications and stand;irds. He cited 
dclavs in the decision-making machinery 
and the pumping in of cliangcs as other 
agenev faults. lie ottered six suggestions 
as possible means of reducing cost: 


• Design with cost in mind from the 

■ Design with prodneibility in mind 
from the start. 

• Eliminate the trills in the supporting 
cqui|)mciit- 

• Put the mail back in the missile loop 
where possible; he's more reliable than 
a black box. 

• Reduce the number of parts in 
missiles and equipment. 

• Design as if the missile were going to 
be sold on tlic competitive market like 
household appliances. 

Otlicr liiglilights of Clack's talk: 

• Navy has the Chance Vouglit 
Rcgulus 1 as standard armament avail- 
able on 10 carriers, four cruisers and 
two snbmatincs. Other submarines have 
•tile capability to guide, but not launch, 
the Rcgulus. In tests, control of the 
missile lias been passed from sub to 
sub and from sub to cruiser over dis- 
tances on the order of 100 miles. Regn- 
lus 2 will go on the same sliips. 

• Hie crtiiscr USS Galveston will be 
the first Navy ship to be armed witli 
Tabs missiles. The earlier Terriers, 
now on tlic USS Boston and Canberra, 
will become anti-aircraft armament for 
frigates in the future and the Tartar 
will ami destroyers against aircraft. 

Propulsion 

A 50% increase in cliemically fueled 
rocket performance can be expected as 
a maxiimim future improvement, John 
Tormci, Rocketdvnc Div.. Nortli 
American, told the gathering. He based 
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this upon tlic gap between present 
specific impulses near 2S0 seconds and 
his calculated maximum salue of 373 
seconds. Totniey arrived at 375 seconds 
by selecting the best possible combin- 
ati(3iis of known chemical propellants, 
regardless of practicality. 

'Hie fuel-o.xidizcr combination which 
he found best was fluorine and hydro- 
gen with a molecular weight of 8.9 and 
a combustion temperature of 5.100F. 
The problem is to avoid a combiiration 
in whieh molecular dissociation robs 
the rocket of propulsir c energy and to 
achieve the lowest possible exhaust 
products molecular weight. 

The analysis was limited to "happy" 


molecules which released their energy 
by brcakiitg valence bonds and did not 
include free-radical types of chemical 
fuels which arc said to give specific 
impulses from 600-4,000 seconds (A\V 
Dec- 3, p. 27), 

T'ormey indicated that the trend 
would be away from regenerative cool- 
ing because these higher cnergv fuels 
would be less stable when used to soak 
up nuzzle heat. 

.•kircoolcd hollow turbine blades arc 
used in the Rolls-Rovce Conway bypass 
engine because of the 1,9001'' turbine 
inlet temperature necessary to keep 
specific fuel consumption or engine 
weight low. 


A. C. Lovescy and L. G. Dawson of 
the British engine firm told the I.SS 
tliat a bypass engine can give a specific 
fuel consumption of 0.S3 compared to 
tlie 0.88 figure for a pure jet. Con- 
versely, a bypass engine permitted the 
same fuel consumption would weigh 
less than 80% of the pure jet. These 
figures were for a bypass air ratio of one- 
third, and include pod drag. 

Two percent of the engine air is 
diverted through the hollow blades and 
turbine nozzles. 

Rolls has developed a technique for 
forging these blades. 

A further advantage of the bypass is 
that its fuel consumption docs not in- 
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crease so markedly during lower thrust 
demands of holding in air traffic. At 
15,000 ft- and 250 kt., a bypiss engine 
would use S'?; less fuel- 

In discussion the Rolls engiueers 
stressed that the bypassing of a portion 
of the flow gives tlic designer an ad- 
ditional degree of freedom. By varying 
the nozzle on the bypass flow in- 
dependently he can improve engine 
matching and get very good engine 
handling chatactcristics. 'PTiis would be 
cspccialh- true if he used cntirelv 
separate nozzles for the prime and 
secondary flows. 

Materials 

"Materials have become truly a key 
to progress in aeronautics." Brig, Gen- 
eral Nfarvin C. Dernier told the session 
on materials. 

The avionics engineer, acrodynam- 
icist. povvcrplant designer, s'stems 
engineer, nuclear scientists— all have a 
eommon prerequisite: availability of 
materials to meet tlidr unique rcquirc- 

Dual denominators whicli tlitcad 
Ihrough the materials’ requirements of 
each of these men arc resistance to heat 
and radiation. 

Today’s planes ate flirting vvitli the 
thermal thicket. Tomorrow’s nuclear- 
powered weapons systems ate faced with 
many still unsolved problems of radia- 
tion resistance. 

Temperature Properties 

General Dernier, Deputy Commander 
for Research and Development ot 
the Air Force's Ait Research and De- 
velopment Command, pointed out tliat 
"aircraft materials must retain their 


Nuclear Turbojet 

^Voslihigton— A turbojet engine has 
been "powered exclusivelv by beat from 



an aircraft propuUioii unit. 

The AKC said tliat. altlioiigb "this 

"marked a significant advance toward the 
powered flight." The cxpcriincnt was 

Reactor Testing Station^ Idaho Falls. 
Idaho. 


properties at temperatures ranging from 
near absolute zero up to several thou- 
sands of degrees l''arenheit, be immune 
to corrosion, withstand emshing forces, 
be unaffected by strong thermal and 
nuclear radiation; yet thev' must bo 
available, workable and easily fabri- 

The potential road block to future 
weapon systems development was 
underlined by W, Kuiffin. Equipment 
and Materials Division, .\RDC. who 
said, "the standard rate of effort in ma- 
terials Rd-D lias not been able to keep 
pace with the need. Results are big 
problems in materials application and 
utilization. A serious industrial impasse 
could result unless timely solutions can 
be found. . . . 

"'I'herc arc tliosc who believe tliat 
m.itcrials capabilitv' will not catch up 
with requirements until actonautical 


progress slows down as the light speed 
barrier is approaciied." 

Among the main problems hamper- 
ing new material development is long 
development time. 

Titanium took ten years to teach its 
current, far from fully developed, state, 
and that was under a forced draft pro- 

Studics to produce metals with much 
greater tensile strength and heat resist- 
ance have produced encouraging results, 
l ine ''whiskers" of pure iron with an 
approximate tensile strength of 2,000,- 
000 psi. can be made. (Maximum ten- 
sile strengths of todav's strongest steels 
is in the 500,000 psi range.) 

Melting points of some refractory 
inatcrials have been increased bv well 
over I.OOOC bv applving pressures of 
200,000 atmospheres. 

Dense Phase 

Most minerals have the capability 
of existing in a more dense |jhase at 
Iiigli pressures and temperatiues. Some- 
times, as in the ease of syntlietic 
diamonds, the dense phase will "fix” 
and remain stable when pressure and 
temperature arc reduced to normal. 
This a]jproach may open tlie door to 
entirely new families of inatcrials. 

Materials which have good lieat 
resistance ate usually very hard and 
therefore difficult to macliine. I'his 
means that plastic fonning techniques, 
such as foi|iii|. extrusion and casting, 
must be furtlicr developed and re- 
fined. 

."Mreraft materials seem to evolve 
from engine to airframe. Steels used 
in today’s airframes were standard ma- 
terials in yesterday's piston engines. 
Similarly, present rocket materials arc 



undoubtedly the airframe materials of 
the future. 

Nuclear-powered aircraft will requite 
large amounts of shielding to make 
them inhabitable for the Crew (AW 
Aug 6, p. 168). \Vlien luielcat fission 
reaction occurs, approximatclv 10% 
of the released energy is given off as 
fission products, alpha particles, beta 
and gamma rays, neutrons and a host 
of other products. 

Materials most resistant to radiation 
include: the common structural metals 
and ceramics; phenyl silane hydraulic 
fluid; polyester, phenolic and epoxide- 
phenolic structural plastics or adhe- 
sives; and plastics known as polwinvl 
carbasole-^olectron and polystyrcne- 

I^diation quickly attacks sucli non- 
crystalline materials as: most greases, 
lubricating and hydraulic oils; natural 
and ssnthetic rubbers; and textiles. 
Anrong the more radiation-resistant of 
tills group arc; natural rubber, min- 
eral engine oil, MlL-L-7808 Anti-Rad 
hydraulic fluid, JP-5 fuel. Dacron fab- 
ric and two types of nvioii webbing 
(Type XIll Ob and Type VI OD). 
and leather. The olise drab dye used 
on the nylon webbing possibly acts 
as a radiation damage inhibitor. 


VTOL/STOL Aircraff 

Two VTOL problems discussed were 
the need for special powerplants and 
easier pilot controllability. 

Special engines will accelerate the 
advent of widespread VTOL, Peter C. 
Kappus, General Electric's l•'light Pro- 
pulsion Laboratory. Cincinnati. Ohio, 
told the session. Kappus felt that while 
VI'OL designers have been quick to 
bring out a variety of airframe designs, 
there has not been cnougli imaginative 
thought directed towards trving to in- 
tegrate the powerplant into the best 

E ossible VTOL- Among liis solutions 
c proposed a jct-powcrcd craft which 
would take off by deflecting its exhaust 
down through a tip turbine ringed 
around the circumference of a large 
horizontal ducted fan in tlie plane’s 
belly. Thus the energy of the power- 
plant’s gas producer would be used to 
accelerate a larger mass of "bypass” ait 
downwards for vertical takeoff. 

This expedient would be one way of 
using the gas energy to provide a liigh 
speed jet for translational flight and 
have a large slow moving jot for low 
specific fuel consumption in vertical 
flight. It would increase the liovcring 
efficiency by one-third to one-halt. 
Kappus' study indicated this sort of 
craft might cruise at flOO kt. and have 
a radius of 1,789 mi. It is to be as- 
sumed that GE would recommend us- 
ing the T58’s gas producing .section 
which, because firis engine is a free 


turbine, can be lifted out of the turbo- 
sliaft and used with only minor modi- 
fications. 

Kappus did not clabomte on bow 
airframe designers could work long 
ductwork full of Iiigli-tcmpcrature gas 
through their aircraft. 

Tire easiest sort of VTOL to fly is 
tlic one with a conventional airframe 
vvliicli uses rotating engine thrust for 
vertical ascent, according to Bell Air- 
craft's fames A. O'Malley, Jr. O'Malley 
feels that stability has been the 
neglected quantity in VTOL analyses. 
Tail sitters, which do their transition 
from vertical to horizontal flight at 
constant altitude show disturbing 
trends towards increasingly severe aero- 
dynamic instability in the transition 
region. 

W'hcn fully automatic stability con- 
trol is used tlic price is a nrarked de- 
crease in overall reliability. 

But a more or less conventional 
VTOL airplane which rotates its en- 
gine thrust to lift itself off vertically and 
then rotates it back to horizontal for 
forward flight can be flown directly by a 
pilot provided that control jets located 
as far out as possible on the wings and 
tail are tied in vvitli tlie regular aero- 
dynamic controls. 

This becomes even truer as the size 
of the VTOL is iircrcascd and its natu- 
ral response lime is correspondingly 
lowered, 

O’Malley suggested tliat tlie lies! 
form of supplcmentarv control jets 
would bo tliosc located near tiic ailerons 
and tail controls and fed with com- 
pressor bleed air. These could be 
actuated with the same control linkages 
used for tire aerodynamic control sur- 
faces because the moment arm would 
be large the control jets would not have 
to be cspctially large in thrust level. 

Bell's little experimental VTOL 
craft, described in the 1956 annual 
meeting embodied these principles. 

Flight Safety 

A. Jfoward Hasbtook. director of 
Aviation Crash Injury Research, Cornell 
University set forth design tequiremenls 
aimed at giving occupants of passenger 
transports the best chance of surviving 
crashes (AW Nov. 5, p. 61). He rccom- 
iircndcd design consideration of the 
])oint at which the wings separate from 
tire fuselage in a crash. When the wing 
center section is ripped from the fuse- 
lage it destroys tlic ability of nearest 
part of the cabin to remain intact. 
Separation outboard leaves the cabin 
whole but should not occur in a fuel 
storage area because of the increased 
danger of fire. In high wing aircraft 
the wing sliould be designed to separate 
Ireforc impact load exceeds the fuse- 
lage yield point. Wlieii tliLv is done, the 
forward end of tlie fuselage need not 


collapse to dissipate the inertia of 
the wing and engines. Hasbrook empha- 
sized that humans can survive greater 
dceclctations tlian current aircraft. 

Meteorology 

A joint session of IAS and the Ameri- 
can Xlcteorological Society heard Roy 
M. Endlich of Geophysics Research 
Directorate, Air Force Cambridge Re- 
search Center, describe a cross-sectional 
model of the jet stream used to extra- 
polate the position of a jet stream core 
from incomplete observations. Tlie 
model can be a useful aid to forecasting 
and furtlier research. 

Most important feature of the model 
is a jet stream front curving downward 
and to the south from the core. Tlic 
front docs not reach the ground and is 
not part of the surface front usually 
associated with a jet stream. The jet 
stream front can be used by pilots to 
locate tlie core for navigational pur- 
poses. .A "step technique" (AW April 
2, 1956. p. -111 is used which allows the 
pilot to climb to the core along the 
frontal surface which can be identified 
by a temperature gradient within the 
surface rising steeply (2 deg. C per 30 
miles) from north to south. 

.Another important feature of the 
model is the location of two cells of 
turbulence, one to the north and the 
other to the south of the stream. The 

one to the north is the more intense 
and occurs at a low er altitude. The one 
to the south occurs at about tlic same 
altitude as the core of the stream. 
Endlich said the model is being con- 
tinuously modified. 

Joachim P. Kuettner, also of AFCRC, 
reported on his mountain wave studies, 
lie reported evidence of a connection 
between mountain waves and jet 
streams but said that its precise nature 
is not yet clear. 

While the most intense moimfain 
wave turbulence e.xists at or below the 
altitude of tiic crest of the mountain, 
Kuettner said that pilots should be 
advised to hold at least 1.5 times tlic 
altitude of tlic inounbin crest when 
crossing an area in which standing 
waves are predicted. He pointed out 
that while tlic initial downdraft in the 
Ice of the mountain disappears with 
altitude, the updtaft generated bv 
adiabatic heating persists at altitudes up 
to and above the tropopause. 

He said that the violent turbulence 
near the rotor cloud at low altitude oc- 
curs in such small areas that there is a 
danger that pilots will ignore forecasts 
believing them to be wrong- 1 Ic 
showed movies of a Pratt-Read glidet 
sailing in still air two minutes before 
it disintegrated in the turbulence of 
the rotor. 'The sailplane was stressed for 
10-5 G. Kuettner estimated the gust 
loads it encountered at 15-20 G. 
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Army’s Lacrosse Used as Field Artillery 


FIRST pictures of nevv Lacrosse guided field attillcrv missile which is being produced for Ariuv bv Clciiii L. Martin. Prime development 
contractrir was Cornell Aeronautical Uhoratory (,\%V Sept- 17, 1956, p. 271. .Army is training Marine Corps Lacrosse batteries. 
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Symington Report Urges Airpower Boost 


By Katherine Johnson 

Wasliington— All segments of tlic 
Eiscniiowcr Aclininisttatioii’s Air Eorcc 
program were termed inadequate in the 
face of the Soviet tlircat last week by 
tlie Dcmoeratic majoritv of a special 
Senate Air Force Subcommittee liCiidcd 
by Sen. Stuart Symington (D.-Mo.)- 

Thesc findings in the subcommittee’s 
final report «cre based on c?itciisi\c 
hearings held last spring and summer. 
They were challenged dowii-thc-linc in 
a Republican minority rebuttal. 

Dcmoeratic subcommittee members, 
in addition to Sen. Symington, were 
Senators Henry Jackson IWasli.) and 
Sen. Sam Ersin (X. C.l. 

The Republican members were Sen. 
Leverett Saltonstal! (Mass.) and former 
Sen. fames Duff ('Pa.), who was defeated 
last X'ot'cmber. 

TTie majority made no specific recom- 
mendations but urged trial the defi- 
ciencies "be corrected as promptiv as 
possible." 

Tbe Democrats protested that U. S. 
military airpower has been weakened 
because of the government’s "failure to 
act on national intelligence information, 
and also because of a tendency to either 
ignore or underestimate Soviet militarv 
])rcgresj." 

Financial considerations, the majority 
report objected, “have often 'been 
placed ahead of defense requirements 
to the serious damage of out airpower 
strength relative to that of Ru.ssia, and 
hence to onr national sccuritv.” 

For "special attention.’’ the report 
singled out "the importance of taking 
prompt steps to see that the Amcric.in 
people are given more of the truth 
about the relative .sticngth of the U. S. 
as against that of the Communists. . . . 

"Under our form of government, the 
American people have not onlv the 
right, but also the need, to receive all 
information about our national defense 
which would not help a possible cnemv. 
Nes’ertheless the public is neither ade- 
quately nor accuratciv informed about 
our military strength as against the 
great and growing military strength of 
the Communists- 

"The public," it added, "has failed 
to receive from official sources complete, 
accurate and timely information which 
it has the right to know." 

The minority report claimed th.it the 
majority report takes an unduly pessi- 
mistic s’icw of the state of our defense 
today and of our planning for the 
future. It s.iid. in part: 

"Our defense establishinent can 
nei'cr be in ,i state of perfection because 
military forces in being at anv one time 
can always be improved bv new 


weapons and equipment which scien- 
tific progress is continu;illy making 
possible." 

The different approaches tiken by the 
two reports resulted in these dis’crgcnt 
conclusions from the same body of 
testimony: 

• Majority relied almost entirely upon 
the testimony of US.AF commanders, 
placing rclatii elv little weight upon the 
testimony of the civilian secretaries, 

lire majoritv indicated its lack of 
confidence in the ciiiiiaii management 
with this comment: 

"^\'itll proper progniinming and ad- 
ministration in the Department of De- 
fense, it would be possible to main- 
tain air supremacy over the Soiicts 
without jeopardizing a sound cconomv 
and without imposing additional tax 
burdens upon the people." 

Tire minority objected that "the fail- 
ure to give sufficient weight to the 
testimony of the eiiilian heads of tlic 
Department of Dcfcn.'sc . . . runs coun- 
ter to the constitutional principle of 
civilian control over the militarv 
forces. , . It also relied heavily upon 
the testimony of the civilian chiefs- 
including USAF Secretary Donald 
Qiiarlcs-aiid .singlccl out the optimistic 
,‘iegments of the reports of US.AF com- 
manders to support its position. 

• The majority compares USAF air- 
power with Soi’ict airpower. largely dis- 
missing offensive nas’al airpower. Its 
re|mrt says “the decline in the strategic 
striking power of our .Air Force as 
against ifiat of the Soviet cannot he 
O'crcomc significantly by the use of 
naval airpower.” 

The minoritv report cinphasixed the 
importance of naval airpower and 
argued th.it, in anv compiri.son on air- 
power, the total strength of the Free 
AVotld bloc should be weighed against 
the total strength of the Communist 
complex. It accepts the testimom’ of 
Defense Secretary Charles .Wilson that 
"the U. S- and its allies together hai’C 
more modern jet aircraft and are pro- 
ducing more modern jet aircraft than 
the combined Communist bloc.” 

• In placing blame and credit, the ma- 
jority and minority obsenutions both 
liavc a political ringc. 

The majority declares that the strong 
USAF striking force now in being 
should not be credited to the Eisen- 
hower Administration, The striking 
force, its report said, "is due in large 
(neasurc to weapons designed, monev 
appropriated and contracts let many 
years ago.” 

Tire minority objected that the 
majority report "confines its analvsis 
almost exclusively to the foitr sars 
since 1953. It is obiious, howci’cr, that 


our capacity for defense cannot be 
:inalyzcd simpK In terms of the last 
four years. . . , The forces that wc had 
at the close of W’orld War II; the 
sharp cutback in all defense spending 
that followed; the buildup for the war 
in Korea— all these were factors in the 
defense status inherited b\ the new ad- 
ministration in 1935." 

On one major point the majorits’ 
and minorih ate in .igrecmcnt: the need 
for prompt actimi to rcniedv the short- 
ages of technical manpower. 

•Majoritv findings, with the minority 
coninrents, included: 

"'1110 testimony is that the Russian 
long-range air force has in operational 
units more long-raugc jet bombers 
(B-52 class) with a nuclear bombing 
capabilitv Hian has the U. S., and 
also that Russia is producing more 
bombers of that character than the 
U.S." 

The majority noted that a request 
hy USAF Chief of Staff Gen. Nathan 
Twining for six additional B-52 wings 
has not been approved. 

Listing the "ptincipil factors which 
limit out strategic airpower" as lack 
of technical personnel, modern jet 
tinkers and long-range jet bombers 
and bases, the majoritv said that "the 
testimony is that, provided adequate 
funds nerc expended, these limitations 
could be remosed and our present 
estimated strategic air superiority main- 
tained oscr the Russian.” 

The minoriti objected that "nowhere 
docs the majorih’ give proper considera- 
tion to the extensive testimony receii cd 
on the significance to our strategic 
airpower of the B-4" bomber and 
overseas base structure." Its report 
quotes Gen. Tsvining's conclusion that 
tlic B--17 force, "coupled with a rea- 
sonable B-52 force, presents the Sosict 
air defense commander w ith a problem 
almost impossible to solve." 

'I'hc majority report declared that 
"the testimony is that at the present 
time our air defense system is iiiadc- 
uatc, primarily because most of our 
ghter planes in operaHon are not 
capable of attaining sufficient altitude 
to attack sncccssfufly modern Rnssian 
bombers and because our radar warn- 
ing network is inadequate." 

’i'hc iiiinonty, on the other hand, 
pointed to the testinrony of Gen. Earle 
Partridge, commander of .Air Defense 
Command, that the fighter altitude 
deficiency "stems back to a lack of 
research and development in the vears 
long since past." and that "the effec- 
tiveness of Our air defense is increasing 
by leaps and bounds by the introduc- 
tion of S.AGE equipment" and other 
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Symington Report on Airpower 


Following ore the conclusions drafted by the Democratic 
Majoritv of the Senate .Vrined Serviecs Subcommittee on the 
status of U.S. airpower: 

ficFore, in which to iiiabilixc. As a result the imporhiiiec of 
"forces ill being" has steadily increased to tlie [xiint where they 
are now* indispensable. 

f2) 'The U. S. lias a strong strategic striking force at this time. 
’Ihis is due in large measure, how'ever. to weapons designed, 
imincy appropriated and contracts let nranv years ago; and even 
this strength is declining rclativciv as against the stcadilv grow*- 
iiig striking capacity of the Soviets. 

(3) 'Hie defenses of the U. S. have been w'cakened because 
of the failure to acf on national intelligence information, and 
also because of a tendenev to cither ignore or underestimate 
Soviet militarv progress. 

(4) llie Soviets exceed the U. S. in the number of modern 

dueing more combat aircraft than the U. S. They have de- 
creased the time iLserl between the original design and quantity 
jiroduction of combat nircraft as compared W'ith the U. S. 

(5) \5'e now have an insiiflicieiit number of long-range niod- 
cni jet bombers, and there is no program to prochicc (enough). 

(6) The growing shortage of skilled manpower is resulting 
in inadeqiiafc maintenarree of aircraft. . . . 

(7) The U.S. has the capaeiK to pniducc an adequate nuiii- 
ber of jet tankers, but has failed cumplctclv to do so. . . . 

(8) 'The decline in the strategic striking power of our .Air 
Force as against that of the Soviet cannot be overcome srgnifi- 
cantlv hv the use of naval airpower. 

(9) Tlie effectiveness of nur strategic striking power, and also 
of our air defense, is dependent in large measure on an adequate 
base structure at home and abroad. 'I'hc U. S. has an insuffi- 
cient airbase struetnre. . . . 

lliis deficiency in the continental U. S. is becoming incrcas- 
inglv dangerous because of the current deterioration in out 
overseas base stTiictuic, along w*ith the growing long-Tange 
capabilitv of Soviet aircraft. 

(10) Inadequate bousing and inadequate |>ai' scales are de- 
creasing the effectiveness and morale of onr Armed Forces. 

(11) 'I'hc viilnerabilitv* of the LI. S. In Midden iithiek Inis 
increased grcatlv during the past decade, and this viiliierabilitv 
will cuiiHiiuc to increase in the foreseeable future. 

(12) The Departnient of Defense has failed to develop an 
adequate defense warning svsfcm. 

(13) Tbe direcb'on and planning of naval strength again 


leaves the U. S. v'ulnerabic to subm-anne attack . . . aud par- 
ticularly vulnerable to submarine missile attack on milihm 
and civilian targets witliin our lieartlaiid. 

(14) 1Tic Soviets arc rapidly closing the qualitative gap. Yet, 

liaving passed over to the Soviets quantitative supeciority. 

(15) The duplicating appcoach eharactcristic of many re- 
search and development programs in the Department of De- 
fense. along W'ith the dollar limihitioiis established for such pro- 
giuiiis. has retarded needed iiiodcmiTation of weapons systems. 

I'hcse policies have retarded important scientific break, 
llirouglis. 'I’hev contrast with the Soviet |iolicies which h*ave 
produced extraordiaarv Soviet progress in the research and 
dcveIo|imeiit fields. 

(16) 'I’hc Soviets exceed the U.S. in tale of technological 
dcveloyiment. in training facilities, in speed :iiid quantity of 
prototype development and training of scientists and enpneers. 

(17) 'I1ie Deparhnent of Defense has permitted duplication, 
cv*en triplication, among the three services in the development 

in allocatiui|‘ to the three serviecs of responsibilitv in missiles. 

I'he Dcpactmcnt of Defense also delayed in giving overriding 
piiaritv to the ballistie-missilc ptogtaiii. .As a result, there lias 
been a serious loss of time as compared with Soviet progress. 

Il8l Confusion and therefore incfficicncv in defense plan- 
ning have developed from the vacillating policies of first em- 
phasis then de-emphasis with respect to limiterl war us 'against 
unlimited war. It Is essential that we be prcpaied for both. 

(19) 'Hie U. S. has insufficient airlift capacity to maintain 
the mobilitv' of the .'Annv and enable it to meet overseas com- 
mitnieiits: nor do jilans include provisions for adeqiuitc airlift. 

(20) iMiianclal consldciatioiis have been placed ahead of de- 
fense rcquiTeineiits to the serious damage ol our airpow'cr. . . . 

(21) The U.S- has the capacity to prodvice and maintain 
airpower w'hich is celatvvclv stronger than that of the Soviets, 
but the Dc|)arhiicnt of Defense lias not iitilraed tliis capacitv. 

(22) Ai'itli proper |rrograiiiiiiiiig and administration in the 
Department of Defense, it would be possible to inaintahi air 
supremaev over the Soviets without jco|>ardi7.ing a sound ccon- 
oniv and witlioiit imposing additional tax burdens. . . . 

(23) Under our form of government, tlie .American jxioplc 
have nut only the riglit, but also tlie need, to receive all iiifor- 
matinii about our national defense which w'liuld lint help n 
possible enemy. Nevertheless, the public Is neither adequately 
nor accuratciv informed abmif onr iiiilitaTv strength as against 
the great and growing military slrcngth of the Communists. . . . 


Saltonslall Rebuttal 


Sen. Leverett Saltonslall (R.-Maas.) declined to sign the 
majority report on U. S- airpower. These arc his cnneUisions: 

1. I'hc majoritv report hikes an unduiv pessimistic view of 
the state of onr defense todav and of onr future planiihvg. 

2. ft is mit suflicicntlv objective, because it docs not take 
into account all testi'nionv pertinent to the points covered. 

3. It docs not give sufficient weight hi the testimony of the 
civilian heads nf the Department of Defeirse. . . . 

4- It confines its analvsis almost cscUisivcIv to the four years 
since 1953. In mv judgment, the present militarv* effort cannot 
properly be evaluated witliont considering our position at the 
close of AA'othl AA'ar II. the sireedv demobili/aiHon after that 
war. -and the buildup for the Korean wai. wliicli determined 
the composition and capabilities uf onr defense forces in 1953. 

5. Our nirpow'cr and our iiav-jl strength, together with out 
giound forces, make ns siqicrior to the Soviet Union todav. 

TIvat is the opinion of those who testified. . . . 


AVe can never engage in a numbers race with Russia. \A'c do 
not want to do so. AA'hat we do want arc balanced bnd, sen 
and air forces w*hic1i give a visible deterrent and such power to 
rchilintc qiiickiv and devastatiiiglv* that no enemy dure attack. 

6. Our Defense I'.slablishmciit can never be in a state of 
pcrfcetioii bceaivsc military forces in being at anv one tinic can 
aivvavs be improved bv new weapons and equipment which sci- 
entific progress is eontiuuallv making possible. 

The bisk then is to press forward with those piogiums which, 

forces as is essential for the security needs of om emuitry. 

Vast |iTograins to this end are now in progress- AA’c can be 
opHinistic about them and take confidence from the maiiv 
instances of solid aceomplishment. 

those problems already identified. They require eoiitimied nn- 
relcntiiig efforts bv the Department of Defense. . . . 
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Wilson Stands Firm on Budget 


Washington— Sccrcfao' of Defense 
Cliatles E. Wilson told nicmbcis of 
tlic House Amicd Scniccs Coininittec 
last week tliat the ectst of the defense 
program ''will continue to creep up” 
indefinitely— probiihlv lictwccn SI and 
S2 billion annually despite administra- 
tion efforts to hold the line on the 
budget. 

In his first appearance before the 
iiesv Congress. Wilson Siiid higher costs 
for missiles and other complex hard- 

from manpower reductions. 

Tlic Defense Secrclats told the com- 
mittee that "the changes in manpower 
because of guided missiles and other 
advanced cqiii|)mcnt will be slow, prob- 
ably not more than 5%, plus or minus. 

Wilson firmh' op|)osed any reduction 
or increase in I'iscal 1958 budget re- 
quests and said the administration’s 
program would ]tro\idc "a high-lcsci 
of militarv nteparedness for the lone- 
haul .” 

Noting that the original estimates of 
the militim- services totaled S48.5 bil- 
lion-as compared with the S5S," bil- 
lion iiltiinatclv provided in the Fiscal 
I.95S budget— \Vilson told the com- 
mittee: 

"It should be obvious that a sudden 
increase of out militan- budget bv one- 
third to anything in the order of S4S.5 
billion would be unreasonable and mis- 
imelerstood all over the world. If it 
were to be done at this time, it would 
require the imposition of .some hpcs 
of controls on the cconomv. and. in 
addition, it would represent <i major 
move toward mobilization.” 
Manpower Reduction 

W'itli reference to a proposal con- 
tained in a Defense Department staff 
study last fall that the 1958 budget 
provide for an 800,000 nranpower cut. 
W'ilson said: 

"On the other hand, the sudden 
reduction in tlic mimhcr of militarv 
l^ersomiel by 800,000 is not justified 
considering the present international 
situation. 

"Such a reduction svould require 
important changes in overseas dcplov- 
ments and. in the absence of sound 
disarmament agreements, would have 
an impact abroad which the Free 
\^'orId could ill afford at this time.” 

In addition to Wilson, who was 
accompanied b\ .^dm. .Arthur Radford, 
chairman of the Joint Chiefs of Staff, 
the committee was briefed bv Nan- 
Seactary Charles Thomas and .Adni. 
■Arlcigh Burke, chief of Naval Opera- 
tions; Gen. Rvindolph Pate, comman- 
dant of the Marine Corps; Sccrctan' 
of the Army W'ilbet Brucker, and Gcii- 
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Maxwell Taylor, Army chief of staff. 

.All the witnesses firmly supjwrtcd 
the I'ise.il 1958 programs for their serv- 
ices, altliough they reflected reductions 
in their original cstiiirates. T he Navy’s 
original request of SI 1.9 billion was 
rcehned to SI0.9 billion; tire .Army's 
original request of S11.3 billion, to 
59.7 billion. 

P6M ‘Within the Year' 

Adm. Burke said the Navy expects 
to place prototype P6M Scablastcr at- 
tack seaplanes in operational develop- 
ment shitus "within the year," Ihc 
crash of two prototypes of tlic P6M 
(.AW Nov. 19, p. 5-i) has not affected 
the Navv's plans to buy six prototype 
and 24 production models of the four- 
engine jet seaplane. 

Brucker said that, by mid-1958, ap- 
iiroximatcly 70% of the antiaircraft 
battalions assigned to the Continental 
Air Defense will be Nike missile bat- 

Thor Destroyed in 
Flight Test Launehing 

Washington— Douglas Thor, inter- 
incdiato range ballistic missile, misfired 
on its first attempted launciting at the 
USAF Missile Test Center, Cape Cana- 
veral. ITii.. on Jan, 19. 

The prototype Thor, which is tlic 
first full-scale IRBM to rtsicli the flight 
test stage, burned to destruction in the 
air sliortly after Ic-avins the launching 
pad at Oipe CanaveraH No personnel 
were injured during the misfire. I'irc 
was believed to liavc been caused hv 
failure of a minor compoiiciit- 

Somc concern is evidtivt ova this 
component failure by other Iwllistic 
missile contractors since the same item 
also is used on the Convair Atlas and 
Marlin Titan, intcrcontinaital ballistic 
missiles. Atlas prototype is also at 
US.Al' Missile Test Center being read- 
ied for experimentai flight testing. 

Douglas ‘I'hor is tlic first ballistic mis- 
sile designed for ranges over 1.000 miles 
to reach the flight test stage. .Armv's 
earlier 5.000 mile test flight from Cape 
Canaveral vv-as with a three stage Jupi- 
ter test vehicle using a Redstone missile 
as the first stage, followed bv a cluster 
of Sergeant rockets as the scamd stage 
to boost a single Sergeant on the final 

Neither the Aniiy’s Jupiter nor the 
Navv’s Polaris IRBSI projects have vet 
leaclied tlic flight lest stage as com- 
pleted missiles, altliough research tvpe 
test vehicles such as the Redstone- 
Sergeant combination and the l.ockliccd 
X-J7 have been fired to obtain develop- 
ment dat.i for these as well as various 


other USAF ballistic missile projects. 

Defense Department would make no 
official comment on the TTior misfire on 
the grounds that any statanent "would 
reveal the status of the program. ” Rus- 
sian test firings of ballistic missiles over 

1.000 mile range have been detected for 
more tliim IS months with a frequency 
of five firings a mouth evident during 
the p;ist six months (.AW Dec. 5, p. 21). 

Vanguard Program 
Nearly on Schedule 

New York— Procurement for the Van- 
guard earth satellite program is on 
schedule with one Or two exceptions, 
Richard W. Porter, chairman of the 
T’cclinical Panel on the Earth Satellite 
Program, told the Institute of the Aero- 
nautical Sciences. 

Porter listed these specific milestones 
in tlic Vanguard program; tooling for 
tlic first stage striietutc is complete, and 
several complete structures have been 
built by the Martin Company. Several 
first-stage Ccnctal Electric rocket 
engines have passed qualification tests, 
hilt one aiginc failed to pass and an 
intensive program is imdctvvay to dis- 
cover the reason. 

•All puts of the guidance and control 
system arc in bench and system test at 
Martin. Aerojet has found solutions for 
the critical problems affecting second- 
stage pressurized rocket design. It ap- 
pears that both contractors for the 
solid-propellant third stage-Ctand Cen- 
tral Rocket and -Alleganv Ballistic 
Diboratory— will have satisfactory de- 
signs in time; both arc currently con- 
ducting firing tests. 

Hunter Cutback 
Forces Layoffs 

London-Canccllation of orders for 
Ihmtcr fighters is forcing Hawker Air- 
craft to consider closing two of its 
factories. 

Hawker says "licavy progressive re- 
dundancy" can he expected among the 

4.000 workers at its Blackpool plant 
dvte to the cutback. The first layoff 
will begin this week. TTie Blackpool 
plant, the biggest single aircraft produc- 
tion unit in Europe, mav close com- 
pletely. 

Remaining production will be di- 
verted to the Hawker plant at Kingston- 
on-Thames. Following cancellation of 
invemincnt orders for 1 00 Hunters, the 
company said it would close its plant at 
Lingley . lay ing raff 700 workers. 

The prospect of 4.000 imemplovcd 
vv-as described as a "disaster for Blrick- 

Tlie area already has the highest 
imcinploymcnt rate in Nortinvest 
England. 
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Defense Group Drafts New Salary Plan 


By Claude Wilze 

Wasliiiigton— Di.|wrtmciit of De- 
fense will be ruhisccl this month that 
its militars' p-a\ pr.icticcs are a ■'major 
impediment to national security." 

rlic su^csted remedies, to be sought 
later this vear in congressional Icgisla- 
tioii. svill liavc a profound effect upon 
tlic aircraft and asionics industries. 

Os'Cr .1 |)criod of years, the modern- 
ized militars' pay system is expected to 
alter radically the skilled manpower 
supply situation, reduce .\tmy. Navy 
and Air Force requirements for opera- 
tiona! liardss'are and curb the trend to- 
ward more contract technical scrsiccs. 

Recommendations for a resised pay 
system by the Defense Advisory Com- 
mittee on Professional and Technical 
Cmnpcnsatioii will he presented to De- 
fense Secretary Charles E, W'ilson soon. 
They include: 

• IlighiT |>ay scales to improsc the mili- 
tiirs' standard of lising. 

• Pav iiiccntis'cs to reward skilled con- 
tributions to combat capabilits'. This 
would abolish acmss-thc-board pav 
scales which give equal reward to two 
people of tlic same senioritv and sen’- 
ice rcg-ardics.s of the tvpc and amount 
of work they do. 

• Pay incentives to encourage meritori- 
ous performance as opposed to sun iva! 
for a long period of time in uniform. 
These incentives will ciicotinigc men to 
seek milibiry jobs of incicising diffi- 
Cultv and responsibilitv. 

• A broad pricing base for identifica- 
tion of a varictv of skills. Tlic system 
must provide rewards in the tech- 
nological fields, where highiv skilled 
tcchnloiaiis ate most vital to combat 


capability, and not encourage excess per- 
somiel in fields that aircadv are over- 
erovvded- 

• Pay levels elo.se to those paid outside 
the armed forces for same skills. 

The Defense Department will draft 
legislation to be offered in Congress. 

Headed by Ralph ). Cordinet, |)rcsi- 
dent of Genera! Electric Co., the com- 
mittee says bluntly that the mililarv 
personnel problem at the working level 
is "not a matter of the total lumihcr of 
people on hand, but it is a matter of 
llie lev el of competence. " 

Nfajor problem for the niilitarv. the 
committee says, is that it cannot "keep 
and challenge and develop" skilled per- 
sonnel lmi| enough for them to make 
a real contribution. 

Military units operating aircraft and 
avionic equipment arc fighting a tun- 
ning battle to keep their modern and 
complex weapon systems in operation. 

.A year ago, the first o|)ciiitional 
North .^mcricall I'-IOO fighters were 
seriously h.indicappcd bv the lack of 
sufficient trained technicians (AM’ Dec. 
19. 1995. p, H). 

F'or all modeni weapon sv.stcms. 
US.AP has been forced to use an in- 
creasing proportion of contractor tccli- 
nical services, in some ca.ses turning 
over the entire maintenance of ground 
systems to private cor|3orations- 

Thc Cordincr Coininiftec .studv on 
niilitarv p:iv recognizes these f.icis. It 
says, in effect, that the Defense Depart- 
ment is foohsli to continue buying ex- 
pensive and complex vvea|joii svstciii'. 
without guaranteeing that it will get 
maximum utiliziitiou bv providing 
proper personnel to maintain tlvcm. 

"Excellent military machinery now 


on hand is not always being fully uti- 
lized or maintained." tlic study says, 
"because the men assigned have not 
had cnuugli training to understand it 
or even how to operate and maintain it. 

"The solution here, of course, is not 
to draft more men to .stand and look 
licipicssly at the machinery. 

"The solution is to give the men al- 
re.idv ill the anned forces tlic incen- 
tives required to make them want to 
stay ill the services long enough and try 
hard enougli to take on tlicsc liiglict 
rcspon.sibilities." 

'Hie Cordincr Committee study 
found th.at 4-f% of tile nation’s entire 
niilitarv force is engaged in teclinical 
jobs. Duriiis the Korean war, the figure 
was 41 'S. already up sharply from the 
s4T figiirc at the end of W'orld ^V'a^ II. 

In tfic military, technical ratings arc 
classified to cover personnel engaged in 
electronics, mechanics, repairs and 
■'other teclinical." The last group in- 
cludes medical and dental technicians, 
intelligence analysts. mctcoroloBists, 
surveyors, draftsmen and pliotograpfiers. 

Under the present setup there arc 
seven grades, up to E-7. master sergeant 
or chief pettv officer. The committee 
will rccoinniciid that tivcrc be nine 
grades. The new E-S and E-9 wilt in- 
clude US.M’’ line cliicfs and bosses. 

Promotion to these grades will not 
be automatic. It will be b.ised upon 
a m.in’s skill and his production to help 
keep the forces cnmbat-re.idy. Under 
the present system, there ate too many 
imvkillcd men with long .service tenures 
who oiiliaiik their more important and 
competent brothers in uniform. 

To industry, this should mean that 
the Army. Nasy and Air F'orce will, in 
the long run. make fewer demands for 
personnel e.ipable of tills work, leaving 
more manpower for industry. 

On the other hand, industry will have 
to |Kiv more of its own training costs 
as flic anned forces cut down on the 
availability of technicians trained in 
niilitarv sihools. 

Over a long period of years, the pro- 
|nim also should cut down the require- 
ment for niilitan equipment. If combat 
efficiency is improved and a larger per- 
centage of existing equipment kept 
cninhat-ready despite its growiiig com- 
plexifv. cconomie-s arc expected. 

Vast reduction in military training 
costs also is |jromisexl under the now 
ssstem. M'itli more career soldiers in 
highiv technical jobs, the need for 
schools, iiistnictors and other training 
appurtenances will be cut down. Esti- 
mates on the size of this saving arc now 
being worked nut and will he sent to 
Congress along svitli the Defense De- 
partment’s proposed new legislation. 


LcMay on Manpower 

W'j.sliiiigton— Cordincr Coiiiinittce rcconinicndalinns for revision of military pay 
scales, if adopted by the Defense Dc|iJitment and authorized by Congress, niav 
result in more economics than new espciise. 

Gen. Curtis E. LcMay . chief of US.VF’s Strategic Air Command, has made Uiesc 
estimates: 

a .An increase in the lecnlistincnt rate of skilled airmen from 37% to 65% vs-oiild 
rchiin 10.000 additional kev pCTsoiiiicl in the ciiiTCiit fiscal year. Their value to S.AC 
— Sl-f8.6 million. 

* Increased retention of voiing officers from 25 to 50% would keep an additional 
670 of thein in uniforin each vear. ’Uieir value to S.AC— 5196 mittion. 

* In Fiscal 1958, it wmild be |vossib!c to cut rceriiitiiient from civil life bv 18.GOO 
men. Investment in these 18,000 over a foui-vcar period— $268 million, most of 
vsliicU can be saved, 

• Replacement training costs can he slashed by 46%. To SAC. in Fiscal 1956, diis 
would have aiiiomiled to 849,1 million, 

• .Air Training Command efforts now bleed S.AC of the benefits of 29% of its 
licrsonoel- Closing 10% of the .ATC bases would save SI 10 million. 

■ liiipiovcd rcciilistment rate nnnid increase combat capability and reduce the 
miinber of aborts. Fstiniated additiiioal B.47 c-onihat strength from this factor alone- 
six and oiic.half additional wings worth 52,5 billion. 
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AIR TRANSPORT 



SOUTHEAST view o( passcniger building and contra) towct at London Aitpoit Central. On tlic tarmac in tbc {orcground me two BEA 
Viscount airliners. BE.A operates 28 Viscounts in its deet. has more on order. 


BE A Stakes Future on Turboprop Fleet 


Lord Dou|>]as says Vickers aircraft appear best for 
econoinicul operation on short-haul routes. 


By L. L. Doty 

London— Britisli Kiiropcan Airways 
will stake its future tii»ii an all-turbo- 
prop fleet until it finds a jet specificalU 
designed for its mcdiom-rjngt route 
pattern. 

BEA Cliainnan Lord Douglas of 
Kirtlesidc admits that "wc arc talking 
with British maiiufacturcrs on the pos- 
sibilities of producing a jet that will 
meet our needs." lie adds, liowcscr. 
that the turbojet must lie "tailored" to 
BM.A’s route structutc just "as out suc- 
cessful turboproiss" base been. 

"U c have," lie said, "great faith in 
the turboprop as the aircraft most likelv 
to achieve lowest costs on short-liaul 
routes." 

Higher Profit Margin 

Ibis ec|uipnicnt policy stems from 
tlic economic, operational and sales 
successes tlic airline lias enjoied witli 
its fleet of 28 A'iscounts which arc nosv 
producing close to sOCr of total aiail- 
able ton-miles. 'Die Viscount experi- 
ence lias prompted tlic company to 
place firm orders or take options on a 
total of 77 \'ickcts tiirboprops. ranging 
from tlic 5S-pusscii|cr A'iscount .S02 to 
the 9fi-passcngcr \^m|ii,ird 971. 

Because of its sliort-Tiaiil nature. BE.A 


relies upon a steadily increasing high 
volume of traffic to sustain its slim 
margin of profit. .\s a consequence, 
the airline looks to the introduction of 
faster, larger turboprops as tlic chief 
means of maintaining a |srofitablc oper- 
ation through more sc.it-inilcs and lower 
costs [ict seat-mile. 

.\t the present time, the airline oper- 
ates 2S Viscounts, 19 Airspeed Anilas- 
sador.s and s8 DC-ss in addition to six 
dc H.ii illjiid Rapides, two Herons and 
eiglil DC-s com-crtibic passenger- 
freighters. 

During the early part of the year, 
flight ftcqirentv of tlic relatii'cly small 
fleet was intensified in order to iiiccf 
growing traffic demands, but oii-liine 
scnicc suffered as a result, tcstihiiig to 
tlic need for more airplanes. 

Patadoxicallv. BE.A faced a dwindling 
traffic situation during the latter part 
of 1976 and had difficulty in filling the 
seats offered despite the equipment 
sliortagc. 

The decline in business is attributed 
to England’s stringent economic policy 
,ind tTie unsettled eondition in tlic 
Mediterranean area, popular tourist re- 
treat. Profits arc further tlireatcncd bv 
the depreciation of route dcvclopnicnt 
co.sts. 

'Ilie airline hopes to offset such tem- 


|>oraty reversals through sleppcd-up ad- 
lertising and promotional campaigns, 
the first of which was launched early 
this vear. 

It is the first time in BE.A history 
that a large-scale advertising program 
has been undertaken. 

Viscount Popularity 

It is the selling power of the liirbo- 
props UII which I^E.A is pinning its 
hopes. Die airline is com inced the \'is- 
coiiiit 70! and its successors will lute 
customers from competitors to provide 
a reliable flow of passenger traffic. 

Pur cxam|)lc. BE.A officials point out 
that the pripul.ir Elizabethans cannot 
compete vvitli the drawing ^ovycr of Air 

'lliev sav tliJl onlv the introduction 
of the Viscount S02s on the route next 
month wiif restore BE.A’s strong posi- 
tion in this market. 

.Principal factors contributing to the 
popularity of tlic Viscounts vvitli BE.A 
officials are its moncy-eaniiiig rapacity 
and its economy of operation. 
Viscount Earning Power 

Here arc a few liighlights of BEA's 
c.xpcrifiicc with the Viscount 701; 

■ Viscounts caincd a jirofit for BE.A 
of 58.188,000 ill Fiscal 1956 at a 
break-even load factor of 7-t56. During 
flic vcai, tlic turboprop fleet cattied 
617. 600 passengers 822.4 million pas- 
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scngcr-milcs at an average load factor 
of 67% to gross S27 million. (BEA’s 
Vi.sccnmts liav c a 47-passcngct configur- 
ation. Trans-Canada Air Lines rccenfly 
converted its Viscounts to 40-scats, 
while Ckipital Airlines uses the 44- 
passciigct configuration.) 

• Engine overhaul time on the Rolls- 
Royce Dart engines is now 1,070 hours. 
Maintenance check number four vv-as 
increased last year to 1.700 hours from 
1.200 hours. Altiiough there was a 
7.2% inerciisc in flving hours during 
I'iscai 1956. engine overhauls were re- 
duced bv 35% and maintenance checks 
by 15% on all aircr.tft operated by 

• Htilization has tcaclicd as high as 
six and tlircc-quartcr hours. During 
Fiscal 1956, the total utilization rate 
was 2,217 hours, a 29% increase over 
the previous year. Viscount revenue fly- 
ing hours arc now approximately the 
Siinic as those of the Eli/abctlian. 

• Average cost ]>er seat-mile is about 
44 cents on an average route disFance 
of 466 miles. 

• During Fiscal 1956, the Viscount fleet 
flew 10 million aircraft-miles in 46, SOU 
hours and produced 59 million capacity 

Traffic Estimates 

The airline’s long-range equipment 
program is based upon an estimate that 
forecasts a traffic volume in five years 
that is double the 1956 amount. 

.A total of 88 Viscounts in the 800 
scries is on order, and delivery vv-as to 
have begun last summer. Delivery was 
deLiyed. Iiovvcvcr, due to a switch from 
the SOI to the 802. and the first of the 
24 A'isenunt S02s was received last 
month. Die balance is scheduled for 
dclivtrv bv the end of the vear. 

I'lie' r.ondon-Piiris route will be 
served exclusively by tlic Vickers 802s- 
Liiter. it will replace the Viscount 701 
on routes to Amsterdam. Geneva and 
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Frankfurt, ond the Elizabethan on 
routes sersing Brussels, Dusseldorf, 
Nice, Hamburg and Berlin, lire move 
is c.vpectcd to counteract some of the 
comjxrlition created by West Germany’s 
growing Deutsche Lufthansa. 

Later in the year, delivers' of the 14 
faster Viscount 806s powered by the 
improved Rolls-Rovcc Dart R. Da.7 
engines will begin. Scnicc with the 
Vickers Vanguard is scheduled for 1960. 

The airline holds options on seven 
Viscount 810s and 12 Viscounts 840s. 
Both tvpcs arc expected to be iwailablc 
for delivery in 1958 and 1959 if the 
options are taken up. 

Experiments ssith helicopter opera- 
tions by BEA hine not been too suc- 
cessful. Failures thus far have been 
attributed to lack of experience and in- 
adequate equipment from an economic 
standpoint. 

Six helicopters make up the BE.\ 
fleet-two Bristol 171s, one Bell 4"B 
and three Westland \\'S-55s. During 
Fiscal 1956, BEA aecuiuutated 1.555 
hours with its helicopter fleet. 

Last sear, test flights with the proto- 
type Bristol 173 twin turbine-engine 


helicopter were conducted, and basic 
plans were made for a program of route 
dcsclopmcnt flying. Tlie airline hopes 
to expand this program with variations 
of the Bristol 175 this year and next. 

Helicopter fliglits conducted during 
I'iscal 1956 carried onh ca^o and mail. 
Passenger service will nut begin for at 
least aiiotlicr year, 'llie two Bristol 
171s operated 63 revenue flying hours 
during the vear, and the three WS-53s 
flew 469 revenue liours. 

Capacits ton-miles offered totaled 
12,986. Of this. 4,524 toii-milcs were 
sold. total of 1.910 flights were 
operated witii a regularity record of 
81%. Miles flown totaled 31,597 at a 
block-to-block speed of 59 mpli. 

BEA admits tli.it Sabena holds a 
strong lead in scheduled helicopter 
sersice in Europe (AW Jan. 28, p. 37) 
and feels tliat it must intensify its dc- 
iclopmeiit program if it is to keep pace 
with Sabena and participitc in the huge 
inter-city helicopter market visualized 
bv mid-1960. 

■ Whether BEA will find funds to un- 
derwrite such a prodigious program is 
questionable. Its sTiort-haul route 


structure requites rigid control of ex- 
penditures in every pliasc of operation. 
A decline of traffic increases in calendar 
1936 has forced tlie iiitlinc to review 
its costs and brouglit a warning from 
Lord Douglas that "the profit margin 
between tesenue and expenditure is 
still a small percentage of our total 
costs and could be eliminated by any 
substantial rise in costs or fall-off in 
tcs cnuc." He added; 

"We may well find that we sliall not 
reach our rc'ciiue target for tlic current 
fiinmcial year." 

During fiscal year 1936, operating 
costs imnped 24% osci the ptesions 
scar. This svas accompanied by a 23% 
increase in total tcscnucs and an 18% 
Increase in passengers carried. 

lEc airline now employs approxi- 
mately 9.600 persons, a 5% increase 
in total pcrsoimel oscr the previous 
I'car. .\lthough wages increased ov 14% 
hi I’iscal 1956, cost of wages and salaries 
per unit of production dropped 10%. 

BE.^'s maintenaiire base is located 
at London .Airport, and the reduced 
cost of operation per man hour is at- 
tributed to these modem facilities. 




Burgess Aims First at TWA Management 


New York— Improved managerial 
judgment in solving Trans Ak'orld Air- 
lines' problems is the primary goal 
of new TWA President Carter L. 
Burgess. Getting managers in the field 
to recognize their responsibilities will 
be his main objective for the next 60 
days, according to Burgess, who went 
to work in his new job last Monday. 

The carrier's problems recently have 
reflected thcinsclvcs in poor financial 
results. In Nosember 1956. TW.A lost 
$2.29 million in its domestic, 51.25 mil. 
lion in its intcniational operations (AAV 
Jan. 7, p. 47). 

Biggest of the problems may be in- 
efficient utilization of the airline's 
planes, Burgess told As'Iation Week. 
Two other major targets for improve- 
ment are maintenance costs and a 
balanced level of personnel. 

Personnel Cuts 

M much as 10% of TWA's person- 
nel force may be released at least tem- 
porarily to bring strength more in line 
with the operating picture. Burgess 

He cited increases in personnel dur- 
ing 1956, a bad year for the airline, os 
a factor in the present imbalance of 
emplove strength. 

Earlier last month, Burgess told 68 
TWA officers, department heads and 
regional directors at a weekend session 
in New York that decentralization of 
authority would be a cornerstone of his 
organizational plans for the airline. He 
was proceeding, the new president 
said, on two major assumptions: that 
TWA had not been doing well, and 


that "had better do something 

In creating "new look" for the 
airline, Burgess told the officials tlicy 
slioiild seek better dependabilily of 
senicc, mote attentive passenger lian- 
dling. more efficient scheduling, greater 
operational econmm- and more ingeni- 
ous nietcliandising. 

Biirge.ss is striiing particularly for 
better judgment in the field «ifh more 
decisions made by managers and less 
referral back to liigher authority. 

■Ilic iuiation business has de|>art- 
meiitalized functions, he ixiinted out. 
so a maximum number of decisions 
should be made within the units. 

Otherwise, the TWA official said, 
decisions bog down in the “giraffe’s 
neck” of communications from the 

field to central authority- and back. 

Burgess is setting up an operations 
and briefing room in New York to serve 
as a "mirror of operations” over tlic 
entire system. He or other top man- 
■ageriiil people svill be able to spot check 
the functioning of tiic system at any- 
time of day or niglit in the center and 
take immediate action where necessary, 

■|'hc new president sees a need for 
considerable work in getting more flexi- 
ble use from TW.A’s aircraft. Part of 
the need is for better scheduling of 
fliglits in relation to seasonal traffic 
situations. This would imolvc shifting 
schedules to correspond with the direc- 
tional flows of traffic. Along with this, 
imptoied nrcrchaiidisiug would help 
fill scats on the lighter schedules. 

TWA's maintenance problems have 
included difficulties in keeping engine 
pipelines filled, Burgess said. This sit- 
uation recently has improied, he added. 


The airline’s present cquipmciit sit- 
uation ,s good, Burgess s.iid. The Super 
Constellation lias proved itself an at- 
tractive airplane to the public, although 
he has not studied the economics of its 
operation. It was a little early, the 
new president pointed out. for him to 
disaiss future TW.A equipment such 
as the Boeing 707 and Convair 880 jets. 
Tomorrow's Demands 

But an airline as big as TWA had 
"better he thinking about tomorrow 
as well as today ,” Burgess commented. 
He tefetred to I’W.A's new department 
of planning and cooedination, set up 
last August under Vice President John 
L- Weller, as a necessary instrument 
in handling long-range development. It 
would have been desirable for the air- 
line to have had such a department 
even sooner. Burgess noted. 

The rcsignatiou kist month of John 
A. Colliiigs as executive vice president 
was not related to the planned or- 
ganization changes in tlic airline, 
BurgC'ss said. Colliiigs will tender im- 
portant service in his continuing niem- 
betsliip on I’W'.Vs board of mrcetots 
and as senior consultant to the board 
and to the president. 

While Collings will devote much of 
his consultant scrv-ice to problems of 
jet operations, he vvill not hold overall 
responsibility for jet planning. TWA 
has set up no single unit for this work, 
as some otiicr major airlines have. 

Burgess told his officials last month 
that "I would rather be president of 
the best airline in the business than to 
be known as the best president in the 
business, but heading a second-rate 
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PLY THE FINEST 

,lyTWA 

TRANS WORLD AtRUNSS 


TO FABULOUS WINTER 
VACATIONLANDS! 


Spend restful, sun-bathed hours at Phoenix, 
Tucson or Las Vegas. Flashing, action-packed 
moments on Denver’s exhilarating ski 
slopes. Whatever your choice . . .TWA is 
the finest way to get there! 
Fly in luxury! Travel First Class aboard 
TWA’s great Skyliners . . . with every comfort 
, . . gracious service . . . delicious, full-course meals! 

Save with TWA Sky Tourist! Fast, thrifty, 
low-fare service to holiday sun and fun. 
Enjoy deep-cushioned Constellation 
comfort . . . warm TWA hospitality! 
Fly now . . . pay later, it you like, with TWA's 
liberal Time-Pay Plan. Only 10% down 
... up to 20 months to pay the balance! 
Call your TWA travel agent or nearest 
TWA office today. 




Supersonic Airliner Undertaken 
By Major British Aircraft Firms 


London— Supersonic airliner Ciipuble 
of crossing the North Atlimtic in ap- 
proxiniatciv’ four hours is under consid- 
eration by ii consortium of Brituin’s 
iiiujor aircraft firms. 

A research project on the airliner 
already is under waj' in colhibonition 
with the national airlines and go\’cm- 
incnt establishments. Firms included in 
the project are Bristol Acrophiuc Co., 
dc Ilavilland Aircraft, Vickcrs-Aiiu- 
strong, Rolls-Royce, A, V, Roc. Short 
Brothers and Ilarland, and Ihmdiev 
P^>ge. 

Often Discussed 

Ever since Britain lost its lead in the 
jet airliner market following tlie crashes 
of the dc Ilavilland Comet, the indus- 
try has been talking about jumping 
to a supersonic airliner, conceding tlic 
current big-jet market to Douglas and 
Boeing. 

.Although this is the first official 
announcement of such a project on 
cither side of the Atlantic. U. S. air- 
craft manufacturers also have plans 
for such airliners. 

Hall Hibbard, Lockheed Aircraft 
s’ice president, stated well over a vear 
ago that his firm considered a Mach 2 
airliner well nithin the current state 
of the art. 

Lockheed holds a U.S. Air Force 
design contract for an ads anced tanker/ 
transport, presumabh' supersonic, nhicli 
was awarded at the time that the KC- 
135 jet tanker went to Boeing. The 
immense research and expenditure of 
money required for development of a 
supersonic jet liner is considered bevond 
the capacity of any single firm in the 
British aircraft industry. Therefore, it 
will he undertaken as a joint venture 
with considerable government as- 

The official annmincement from the 
htinislry of Supply did not disclose any 
dct.iils of the project. 

Discussions on the cooperative project 
ha\’c been going on for about six 
months between the govanmait and 
lop officials of the seven firms. 

niuch of the experience in designing 
such an aircraft would come from tlic 
supersonic bomber project now under 
n-av at Avro. Sir Arnold Hall, technical 
director of the Hawker Siddelcy group 
which includes Avro, said last Decem- 
ber that Mach numbers in the region of 
1.8 or 2 would avoid many of tlic tem- 
perature and stractural problems of 
speed in tlic higher ranges. He said at 
the time that straight, swept or delta 


wings appeared equally suitable for such 
an aircraft. 

Target date for the first Sight of 
Britain's supersonic project probably 
would he about 1965. 

It is considered likely that after pre- 
liminary details are settled, one firm 
may be asked to design and build a pro- 
totype with assistance from the otficrs 
in tlic consortium. 

Until that time, all tlie aircraft firms 
and the Royal Aircraft Establishment at 
lAirnborough nould contribute to tlic 
basic re.scarcli and plaiiiiiiig with advice 
from the national airlines— British Over- 
se.is Aira-.ivs Corp. and British Euro- 
pean Airways, 

Presumably the British firms would 
also survey other airlines of the world 
for their requirements. 

Airfield Loss Irks 
British Committee 

Loudon— Select Committee of Par- 
liament has criticised the Minister of 
Transport and Civil Aviation for 
memnting losses by Britain's airfields 
despite increases in traffic. 

in a report, the House of Coininons 
cumniittce estimates tliat during the 
fiscal year ending March 31. 1956, the 
countrv's airfields incurred a deficit of 
S5.196.000. 

The figure is 5530,000 above the pre- 
vious fiscal year and according to the 
conimittcc represents a subsidy of about 
SI. 12 per passenger. 

In the same period, passenger traffic 
jumped bv l8Cf and freight bv about 
39%. 

Pointing a finger at Harold Watkin- 


London-I> ilavilland DH118 jet 
airliner proposed for use by Sritisli 
Overseas Airways Corjs. in 1962 will 
not be built, 

In discussions bclvvccn dc Ilavilland 
and BO.AC, officials of the two firms 
have agreed that requirements for 
such air airliner docs not exist. Dc 
Ilavilland was rchichmt to build an 
airliner for which it ap|)eatcd BOAC 
would be the only customer. 

Talks between the airline and tlic 
maiuifacturcr are continuing with a 
view to development of a more ad- 
vanced jetliner which dc Havilland 
would build. 

I'his could he a long range aircraft 
to serve as an interim airplane between 
BOAC’s Boeing 707s and the super- 


son. the conimiftcc says the bigger loss, 
"makes it even more incomprehensible 
that the minister has not been prepared 
to take more enc^ctic measures to in- 

It continues: 

"Indeed, indeed, it seems doubtful 
whether the iiiinistcr has taken any 
measures to end this at all. 

"In fact, the operation of the airfields 
is either so inefficient or so financially 
insolvent that tlic more traffic there is. 
both passengers and freight, tlic greater 
loss nr accounts." 

The committee earlier blistered both 
the Ministry of Supply and the cjiun- 
try's manufacturers for the present sys- 
tem of military aircraft procurement. 

The new report expresses surprise 
that the pcnnaiient secretary of the 
'I'ransport Ministry should have in- 
formed them, "we do not try to attract 
traffic. . . . The object is not to make 
as much money as we can on the air- 
fields, or even to make them pay." 

The committee rccominend.v a review 
of flic question of outgoing traffic and 
tcconiincnd.s that W'afkinson seek a 
boost in airfield fees and charges. 

To continue virtually the same fees 
and charges as in 1948 says the 36-man 
group "is not fair to the taxpiiycr who 
h:id to meet the losses through taxa- 

Tlie continuation is in fact sub- 
sidizing air travel both by British and 
foreign companies to an unreasonable 
extent out of public fund.s.’’ 

It asserts that speed and comfort ate 
important luxuries which should be 
paid by the air travelers themselves, not 
bv the taxpayer at large. 

Commenting on the fact that the 
minister "is apparently reluctant" to 
take adequate steps to reduce the ex- 
isting losses, the committee recom- 
mends that the House of Commons 
Committee of Supply give urgent con- 
sideration to a vote on civil aviation. 


sonic airliner planned for the late 1960s, 
or it could )>c a medium jet designed 
for the special runway and route le- 
quircnieiits of the airlines service to 
the Middle and Far East. 

One industry source describes the 
DH118 as a strictly "politicar aircraft. 
There is little doubt that the govem- 
incnt told BOAC flatly that dc Havil- 
land was going to build the airliner for 
BOAC. 

It was an unhajipy situation for both 
the airline and the manufaetiirer, espe- 
cialiv since the move drew consider- 
able fire in Parliament. 

Labor Member I'rank Besvvick 
charged in the House of Commons that 
it was a plan to prop up de Havilland 
following the Comet failures. 


De Havilland Shelves Jetliner 
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Traffic Control Clarification 
Needed Before Advent of SAGE 


New Yotk— Clc.itct statement of 
Common System ait traffic control re- 
qiiireincnts must bo fortlicoming be- 
fore it will be possible to determine 
whether all or portions of the SAGE 
air defense system can be effcctirely 
applied to the traffic control problem. 

Unless future traffic control is 
studied as an independent problem, 
the result may be a common system 
that does not adequately satisfy cither 
traffic control or air defense needs. 
This W'arning was sounded during the 
recent meeting of the Institute of the 
Aeronautical Sciences by David R. 
Israel in a paper co-authored hr- Dr. 
Herbert Sherman, both of Lincoln 
Laboratory which has been studying 
the application of SAGE to traffic 
control. 

Many Similarities 

Bcnmsc of the many similarities be- 
hreen the information and data 
processing required for air defense and 
traffic control, Israel urged increased 
civil use of military radar, beacon and 
ground-ait communication facilities. 
Such common use is "now technically 
feasible, economically desirable and op- 
erationaUs important," Israel told the 
IAS. 

For c.vample, recently developed 
narrow-band radar transmission tech- 
niques now make it possible to remote 
air defense radar data into cisil traf- 
fic control centers, Sherman said, using 
only a pair of telephone lines. The 
technique is called Random Access 
PPI, or RAPPI for short, and it pro- 
vidcs an accurate, high-quality sco|JC 
presentation, Sheunan said. Another 
example is the extensive ait defense 
gtouod-air s’oicc and data link com- 
munic-ation.s facilities which ate de- 
signed to meet the requirements of 
all-out combat and therefore have low 
utilization in peacetime. 

Beacon Problems 

Israel warned that tlie present civil 
air traffic control beacon faces serious 
problems in operating with the present 
military beacon system, unless the Civil 
-\cronautics Administration uses exist- 
ing military interrogator stations in- 
stead of adding their ow-n, as now 
planned. 

lie added "it is difficult to refrain 
from recommending that the mihtarv 
and eisil groups abandon the present 
Ircacon concepts and re-tliiiik the 
entire problem.” 

A joint civil-milibiry traffic control 
agency to insure operational con- 
tinuity in time of war was suggested 


bv Lt. Col. S. A. Mundell, new chief 
ol the Air Force's Tracals (traffic con- 
trol and landing systems) project. 
Mundell emphasized that the sugges- 
tion was a personal opinion and had 
not been "cleared” bv the Pcnhigon. 
The agenes' must be closelv integrated 
w-ith the Ait Defense Command, Mun- 
dell believes, but he admitted that he 
has no blueprint for how such a joint 
agency should be organized. 

Comet III Prototype 
Expected to Fly Soon 

London— Comerted dc Havilland 
Comet III prototype is expected to 
fly in about three weeks. 

To convert the aircraft into a proto- 
type for the Comet IV airliners, it has 
been fitted with Rolls-Royce Avon RA. 
29 turbojets and its wings base been 
clipped and fitted with detachable wing- 
tijjs to coii'ert either to the 115 ft. 
span of the Comet IV or the 108 ft. 
span of the short-range Comet IVA. 

Tire Comet III wilfbc used for much 
of the des'clopinent flving needed to 
meet airworthiness requirements of the 
Comet IV series. 

British Overseas Airw-avs Corp. lias 
ordered 19 Comet IVs. Capital Air- 
lines has four of this type and ten 
Comet IVAs on order. 

In addition to wing redesign and 
fuselage stiengthening. the Comet III 
now has artificial "feel” built into its 
power control sisteni. The deicing sys- 
tem has been iiiiprovcd and the flight 
deck rearranged for greater new com- 

The aircraft also has been fitted with 
controls for tlie rcvcrsc-tlirust braking 
system now under dcselopmciit and 
proi'ision is made for engine silencing. 

Delta Airlines Earns 
$3 Million in 1956 

Atlanta-lDcifa Air Lines canted 52.- 
915,871 after taxes from its 1956 oper- 
ations, a 7.5% incrc-ase over 1955. ^alc 
of flight equipment raised the 1956 
total to S-f,22-f,6-fl. or 53-77 per share 
of Delta stock. 

Operating revenues were up 16% to 
572.545,884. the airline reports, while 
operating expenses soared 18% to 565,- 
442,215. 

Delta flew 1,188.996,000 m eniic pas- 
scngcr-milcs during the year, an 18% 
increase. 

Available scnt-milcs increased 23% 
to 1,977.086,000. for a passenger load 


factor of 60.14% compared with 
62.91% in 1955. 

Unit cost of operations was reduced 
from 28.59 cents per available ton-mile 
to 27.75 cents a ton-mile in 1956. 

The airline carried 2,606.943 pas- 
-sengers during 1956, a 12.97% increase 
over 1955 totals. Express was up 19% 
to 5.219.800 ton-miles; air mail was up 
15% to 3,573.998 ton-miles; and air- 
freight total increased 5-6% to 7,783,- 
880 ton-miles. Della carried 28,864,871 
lb- of freight during the year. 

Curtis Asks New Look 
At ATC Development 

New- York-Presidential Aide Edward 
P. Curtis last week called for an "au- 
thoritative form of organization to con- 
trol both research and operations” of 
air traffic control. 

Curtis, in a speech at the 25th annual 
meeting of the Institute of Aeronau- 
tical Sciences here, charged that today’s 
"complicated maze of committees 
which endeavor to resolve conflicts” 
often tend to drag out major problems 
to a solution that is an "unsatisfactory 
com prom ise." 

He said a aitical problem lies in the 
field of research and development of a 
common system and added that military 
senices "fend to work on systems de- 
signed to take care of their own pe- 
culiar requirements, and which may or 
may not be compatible with what the 
Civil Aeronautics Administration is 

Curtis also called upon aircraft man- 
ufacturers to make more use of bound- 
ary layer and jet flap control techninues 
to improve landing and take-off cnar- 
acteristics. He sai3 there has been a 

"tendency to design and build maxi- 
mum performance aircraft on the as- 
sumption that sonieliow airports will 
be built to accommodate them.” 

Italian Airline Increases 
Order for Viscount 770s 

London- Linec Acrce Italianc has in- 
crea.sed its order for Vickers Viscounts 
from six to ten 770s. 

Dclivcry of the first six Viscounts is 
to start in April and be completed bv 
August of this year. The next four will 
be dcliscrcd in Match and April of 
next year. The Italian order brings the 
total number of Viscounts sold to 361. 

Britannia 312 Leaves 
For Cold Weather Tests 

London— F'irst of the long-range Bris- 
tol Britannia 312 airliners left for a 
series of cold-weather tests in Canada. 
Among the passengers was the manag- 
ing director of Bristol Aircraft, Peter 
Mascficld- 
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One of a series on the care taken 
by leading airlines to keep their planes 
fit for flight — and why this care 
has led them to select CHAMPION 
SPARK PLUGS. First— 
American Airlines and a look at . . . 


C.A.A^^at 

Tulsa 

tty HERB FISHER 

*Con!ittUOU8 Aineortkineu Vitit 


(^ADl'ERTISEMENT) 





HERB HSHER, 
irUernatianal aviation authority, 
veteran test pilot, ajid author 


R ecently I was a much im- 
pressed visitor to the vast 
American Airlines Overhaul and 
Supply Depot at Tulsa, Oklahoma, 
where the world's largest airline 
fleet operating from a single main- 
tenance base is kept in top flight 
order. Each of American’s 200 
planes comes to Tulsa at least six 
times every year— 1,200 aircraft 
visits in 12 months— more than 
1,500 engines completely rebuilt. 
In the shop, and outside on the 
flight line, nearly 4,000 skilled 
employees do the huge mainte- 
nance job needed to "keep ’em 
flying.” 

Tulsa has the dual functions of 
preventive maintenance and pro- 
gressive overhaul. Both have the 
single objective of finding and cor- 
recting trouble before it starts, 
and before an airplane is "out of 
hours” and ineligible to carry 
passengers. American predicts, 
with amazing accuracy, the work- 
ing life of almost every piece of 
equipment. This makes the job of 


the maintenance department clear, 
if not easy. The department sets 
up its schedule so that it antici- 
pates mechanical trouble and takes 
preventive action before it occurs. 

A good example of American’s 
preventive maintenance is the 
autopilots flown on American’s 
aircraft. Autopilot system compo- 
nents have a CAA authorized 
overhaul period of 5,000 hours. 
American pulls them at 2,500 hours 
—an admirable illustration of the 
lengths to which the airline will go 
to insure safety and reliability. 

C.A.V. - 

Schedule for AirKorthiness 

Progressive overhaul is Ameri- 
can’s other maintenance must. 
Operating on a regular schedule, 
every aircraft in American’s fleet 
visits Tulsafor its C.A.V.— Contin- 
uous Airworthiness Visit. About 
ten days are required per visit, 
during which time AA’s inspectors 
and mechanics will perform an 
average of 5,400 different jobs on 


each aircraft, taking thousands of 
man-hours. Nothing is overlooked. 

When a plane arrives in Tulsa for 
its C.A.V., inspectors are assigned 
to go over the entire airplane, 
checking its structure, functional 
systems, appearance, etc., using 
special test equipment. In ten days 
the plane leaves Tulsa "newer than 
new,” but just a little more than 
2,000 hours away from its next 
visit. 

Using this technique, American 
has never had to take an airplane 
completely apart. These trips to 
Tulsa do the “out of hours” over- 
haul job progressively— and do it 
better. 

Champions 

Proven on Engine Line 

I was especially interested in 
the engine line, where every single 
piece of the big Pratt & Whitney 
and Curtiss-Wright turbo-com- 
pound power plants gets a meticu- 
lous inspection. I saw the typical 
overhaul for engines, running from 




C.A.V. at Tulsa . . . 

a special report for 
Champion Spark 
Plug Company 


Top American Airlines executives at Tulsa tell 
Fisher of Champion's highJy satisfactory per- 
formance, Left to right: E. O. Schroeder, 
Assistant Vice President, Quality Control 
Division: Fisher; J. B. Montgomery, Vice 
President, whose duties include supervision of 
the Tuisa base; W. C. Lawrence, Assistant 
Vice President, Engineering Diviuon: and 
D. F. O’Donoghue, Assistant Vice President, 
Overhaul Division. 


dismount and disassembly through 
cleaning, parts inspiection, rework 
where needed, reassembly and 
testing. 

It was during parts inspection, 
which includes tests on spark plugs 
and other engine components, that 
American began telling me about 
the splendid record of reliability, 
service, and economy of Champion 
Spark Plugs. 

W. C. Lawrence, Assistant Vice 
President— Engineering, said that 
the whole area of ignition— spark 
plugs, magnetos and leads— has 
been the No. 1 cause of mechanical 


delays during the last 21 years. 
It is for this reason, he told me, 
that American particularly likes 
Champion’s dependability and 
economy. 

"American’s philosophy is to 
search constantly for the most 
reliable ignition components avail- 
able,” said Lawrence. “We want 
simplicity, reliability, and ease of 
maintenance, and Champion has 
proven over the years to give it.” 

T. J. Harris, Director of Power 
Plant Engineering, stated that he 
admires Champion’s research and 
development program, and their 


desire to define and resolve igni- 
tion and spark plug problems. He 
feels that Champion has made a 
notable contribution to American’s 
operation. 

Demand Quality with Economy 
E. 0. Schroeder, Assistant Vice 
President of Quality Control Divi- 
sion, told me about AA's experi- 
ence with Champion economy. 
“For years the airlines have had 
to concentrate on obtaining the 
best possible parts and accessories 
that would cause the least trou- 
ble. But now we are at a stage 
where aviation has turned into big 







business. As a result, without any 
slacking of quality, people in the 
aviation field must be concerned 
with price a-s well— and Champion 
has b«n a leader in reducing spark 
plug prices. 

“Spark plugs are a major ex- 
penditure with us, and we consider 
ourselves fortunate to be able to 
get a quality product for the low- 
est price consistent with reliability 
and performance.” 

10,000 Hours on Champions 
Another American man that I 
later talked to at New York Inter- 
national Airport was Captain S. P. 


Bittner, who started flying Sep- 
tember 14, 1924, and has accumu- 
lated 30,000 flying hours. He has 
been flying for American since 
1929. Since Champions have been 
used for 10 years, Capt. Bittner 
has flown approximately 10,000 
hours with Champion Spark Plugs, 
or roughly 40,000 engine hours. 
Capt. Bittner stated that after 
flying for 10 years with Champions 
he has never encountered true 
plug trouble. 

The final word on Champions 
came from J. B. Montgomery, 
American Vice President — Main- 
tenance and Engineering. “These 


plugs give us the high, consistent 
quality we need to assure long life 
and trouble-free operation,” Mont- 
gomery declared. “We also like 
Champion’s realistic price struc- 
ture and the fine factory and field 
service they give us. 

“Champion has built excellent 
spark plugs over the years for 
American Airlines. If they were 
not a quality product, they would 
not be on our engines.” 

The Champion people feel that 
American's experience speaks for 
itself in indicating to all pilots the 
superior performance and reliabil- 
ity of Champions. 

—Herbert 0. Fisher 


If you have the responsibility of 
selecting aircraft spark 
plugs, consider the fact that 
American Airlines . . . with 
millions of engine-hours 
experience as a guide . . . chooses 
CHAMPION SPARK PLUGS 
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SHORTLINES 


► National Airlines is now using IBM 
equipment to process adsance New 
York-Florida bookings, says inam past- 
tleiulline .md duplicated resenation.s arc 
being turned up and made available to 
wait-Ii.st passengers. Tlie machines check 
80-90,000 cards a day, 

► Lockheed Aircraft Corp, sales of 
turboprop and piston transports totaled 
S175 million in 1956. . . . Orders in- 
cluded 58 Elcctras. 50 Super Constella- 
tions. Total Lockheed commercial 
backlog at year's end was S450 million. 

► Lufthansa Gcrmnn .Airlines claims a 
New York-SliiUinon flight record |an. 
19 with a Super G Constellation. Plane 
flew the 5.072 mr. in eight hours, 30 
min., Lufthansa says. 

►United Air Lines is pushing ski vaca- 
tion sales with 1 1 winter tours to ma- 
jor U.S. resorts. Package prices range 
from S60 to S9S for ses'cn dais, air fare 
not included. 

► Trans-Canada Air Lines has begun 
daily Viscount scnice between Quebec 
City and Montreal. Second daily turbo- 
prop flight on the tun is scheduled 
March 1. 

►Belgian Congo area is growing as 
tr.n ci attraction. Eight new fiotcis were 
built there last year, new hotel and 
motels are planned. 

► Trans AVortd Airlines has signed 
thrcc-i'car S730.000 contract to train 
Ethiopian Airlines pilots, maintenance 
employes and supervisory staff. Ten 
T\V.A specialists will set up schools in 
Addis Ababa for the program. 

► Capital Airlines has expanded Vis- 
count scnicc with three new non-stops 
New York-Norfolk; addition of a fourth 
New York-Washiiigton flight; addition 
of an eighth non-stop New York-De- 
troit. Capital now has 56 Viscounts in 
service, expects delivery by this summer 
of last of order of 75- 

► Vickets-Armstrodgs Aircraft is setting 
uj) a technical otBcc in Trinidad to pro- 
vide after-sales scn ice to Viscount oper- 
ators in the Caribbean area. Company 
now has offices in Washington. Niont- 
real. Winnipeg and Adelaide, plans new 
one in Beirut. 

► Cosmic ray study will be made by sci- 
entists aboard Scandinaiian Airlines 
Svstem pre-inaugural Sight from Europe 
to Japan. Scientific team will measure 
intensity of rays in polar region for In- 
fctnafional Geophysical Year. 


AIRLINE OBSERVER 

► Watch for Administration to ask Congress for an increase in first-cla.ss 
postage rates from three to fii e cents, together with a recommendation that 
all first-class mail be moved by air on long-haul routes. President Eisenhower 
warned in his budget message that S642 million will be required by the 
Post Office hi Fiscal 1958 to make up for insufficient postal receipts unless 
rates are hiked to meet rising costs and higlier Post Office salaries. 

► Air Transport Assn, has decided to rewrite ptoxiiniti indicator operating 
S]5ecifications. They will be snbinitted to airlines for reiiew. The decision 
was prompted by new re]>orls on proximity indicator development presented 
bv several manufacturers, including Hughes and Bendix. Meanwhile, most 
observers feel that Phase II of the program, calling for a collision ai'oidancc 
computer, is not yet attainable. 

► Bermuda bilateral air agreement between the U. S. and Britain will 
undergo drastic rei’ision when it comes uj) for reiiciv at Bemiuda beginning 
I'eb. 18 (AW Jan. 21. p. 25). The U. S. delegation will be in a much stronger 
position to biirtcr than it was when the original treaty was signed 10 years 
ago. Since then. British airlines have fallen behind U. S. flag eaniers in 
traffic handled, and Britain’s loss of power in Iiidut. the Midcflc East and 
other areas base weakened her bargaining strength in trading international 
operating privileges. 

► Airline meteorologists are scheduled to visit Strategic Air Command bases 
to strrdv forecasts of jet streams, clear air turbulence and other weather con- 
ditions experienced by SAC in its high-altihide, long-range operations. 

►Civil .Aeronautics Board will conduct a "ncar<ollision” poll coveting com- 
mercial, cii'i! and nrilitary aviation- 1 he suney will be similar to the program 
being conducted by the Air Transport Assn., which includes scheduled airline 
operations only. OAD is distributing a "check" type of printed form through 
ai-iation associations and miiitars- scniccs. Pilots will return completed 
reports anonymously and without aircraft identification. Reports will be 
used for statistical purposes only and no action will be taken against any 
pilot (ir operator as a result of the reports. 

► Trans American Airlines name case has been revised following a Supreme 
Court decision last week to review an appeal by American Airlines that the 
irregular carrier be restrained from using "American" in its name. Lost 
spring, the Supreme Court refused to review a similar case fought by North 
American Asiation and thus iqshcld a lowct court decision that prohibited 
the use of the aitlinc’s original corixirate name, North American Airlines. 
At that time, the airline adojitcd Trans American Airlines as its official title. 

► London Airport is constructing a long dirt ridge about 50-ft. high along 
one side of the airport near a residential area. Officials hope the hill will 
absorb engine run-up noise and reduce complaints from nearby residents. 

► Civil Aeronautics Board svill hold a hcariog in Washington Match 5 to 
investigate baggage allowances and excess baggage chaiges on domestic 
sclicdiiled airline flights. 

► .Air Defense Command has issued new regulations which comply with 
requests submitted by tlic airlines during the past two seats for improve- 
ments in ADC radar weather adsisory scivice. Specifically, the airlines 
wanted and got authority to contact ADC direct, without going through 
ait route traffic control centers for service; a "common” call signal, and a 
discreet frequency (133-2 me.). ADC operates radar adsisory scrs’ice at 
92 locations in the U. S. 

► .American Airlines has ordered two flight simulators from Erco Division of 
ACF Industries for early 1958 delivery. Erco wall design and manufacture 
one simulator for the Lockheed Elcctra and one for the Booing 707 to 
American's specifications. Both simulators will be housed in air conditioned 
trailers to ]>crniit movement to the airline's principal operating bases. 
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ROLLS-ROYCE 

are producing three types 
of gas turbines for 
medium-range airliners 


AVON 

turbo jet 

(DE HAVItLAND COMET AND SE 2 I 0 CARAVELLE) 

DART 

propeller turbine 

(VICKERS VISCOUNT AND FAIRCHILD FRIENDSHIP) 

TYNE 

propeller turbine 

(VICKERS vanguard) 


ROLLS-ROVCE LIMITED • ENGLAND ■ SCOTLAND • CANADA ■ 


AUSTRALIA 



New Interiors Designed for Viseonnts 


Contiiiciit;il Ait Lines’ new Vickers 
Viscounts series 810.D hirboprop iiir- 
linct.s will liiwc interiors designed by 
Cliarics Biitlct Associalcs of Nerv York. 

Imimiition in the liivonf is flic inclu- 
sion of a deluxe, four-|)asscngcr lounge 
in tile rear of tiie plane. Butler rccliiinitd 

ing tlie plane’s first class seating c-.i|)acity 
from 52 to 5fi iwssengcrs. Other pur- 
cliascrs of this model k'isemmt nsc tlie 
space for buffet, and baggage and ward- 
robe. 

Ilie plane’s cabin is dii’ided into four 
areas; an eight-scat forward lounge; a 
44-scat, main passenger cabin; a galley 
svliicli lias two. full-size service and 
emergency doors; and the four-scat aft 
lounge. 

I’lie scat covering and curtains are 
fabric, designed by Butler and made 
fay Schumacher’s of New York. Tlie 
aisle Tumicr is a carpet. .\il the rest of 
tlie caijin’s interior coseting— licadlintr. 
side wnlls and floor coi'ering between 
and under the scats-is a \iml-coatcd 
fiber glass called Diiraentc. made by 
tlic Ouracotc Cor]>.. Rasemia. Ohio. 
I’lit material is cxtrcmch fire and scuff 
resistant, is casi to clean and comes in 
a large variety of textures and colors. 
Color Scheme 

• Headliner tlirouglinut the plane is 
tuscoii bine— a light, pin' line. 

• Side walls arc birch white— an off- 

• Rnikhcads in the main cabin and 
aft lounge arc also birch white, while 
IxilkhcacTs in the forward lounge arc 
deem rose. 

• Scats in both lounges arc I'.ldurado 
bine— a somewhat deeper, riclici' hue 
than tuscon blue, but both blues blend 
easih'. Seats in the main cabin arc 
dawn— a paic pencil color. 

• Aisle runner is canvon— a soft rose. 

• W indow curtains-called Yellowstone 
-base a golden hoc. drapcn curtains, 
used in front of tiic gallev and coat 
closet, arc Yosemitc, a teal blue plaid. 

S])ccial features of the interior in- 




CABIN PLAN of Continenhil .\ir Lines' 56-passengcr N'ickers Viscount 810.D lias two 
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for AGT 

We design and build: 

• Trimming Dies 

• Investment Molds 

We machine to 

e Solid Stock 
e Investment Castings 

• Centrifugal Compressor 

Wheels 


emi-electric 


1 METERS CO.. INC. 
Ithaca, New York 


BUFFET 
STEWARDESSES 
TWIN SEAT 

BUTLER ASSOCIATES u 


ilude: pinpoint indirect iiglitiiig On 
Jciir pliistic wliicii cre-.ttes a starlight 
effect in the ceiling of the vestibule 
bchvecn the foraard lounge and the 
main cabin. Two lavatories open off 
the vestibule. 

Cold anodized aluminum is tastefully 
used throughout the plane as window 
frames and as extruded baggage rack 

All piisscngcr service itents— individ- 
ual stewnrdcss call buttons, reading 
lights, and sentilators, arc grouped and 
conveniently located in the under part 
of the baggage rack, 

.Antique mirrors decorate tlic forward 
bulkheads of tlic aft lounge. 

I'irst Viscount 812 is scheduled for 
delivery to Continental in Marcli 1958. 
.\II 1 5 aircraft on order arc to be de- 
liscrcd by October of that year. CAL 
ciirrentlv has an option for Sve more 
of the planes. 

F-27 Orders Total 
About $24 Million 

New York— r-'aitchilil Engine and Air- 
plane Coip. has sold 12 more of its 
i’-27 transports for a total to date of 
-14, the company announced. Options 
on the high-wing tiirboprops total an 
additional 29. 

The neiv customers are Northern 
Consolidated Airlines, scheduled Alas- 
kan airline, with orders for three planes 
for passenger-freight operations; a 
South ,\mctican airline, with five air- 
craft ordered; and three "large U. S. 
coiporations" buying tlie other four, 
rairchild withheld identity of tlic air- 
line and the firms at customers' request. 

Ptcsiims airline orders totaled* 28. 
and eight orders ha\c been placed bi 
corporations, including General Tire 
and Rubber Company and Continental 
Can Company. 

l''aircliild still has a long was to go 
in selling the F-27 to teach its break- 
even point of 150 planes. Ilic twin- 
engiii^ ]slanc now sells for S540.000. 
but its price will ga u|i Feb. 15 to 
S590.000, according to R. fames Pfeif- 


fer. executive director of customer re- 
lations. Orders to date approximate $24 

Pfeiffer stressed the sale to Northern 
Consolidated as opening up a new mar- 
ket in the type of rugged, short-liaiil, 
passenger-cargo operutions the Alaskan 
carrier flics. Sales to tliis type of op- 
erator arc expected to prosicle an im- 
]>ortant market for the plane, Pfeiffer 
said. 

'I'ht l'-27 can carrs 40 |)assciigcr.s or 
9.500 lb. of cargo. Large forward 
cargo loading door is designed to facili- 
tate mixed utilization. ITie Northern 
Consolidated planes will be equipped 
with a mosable bulkhead to separate 
|).issengcrs and cargo. 

First production l'’-27 is scheduled for 
late fall 1957 completion at Hagers- 
town, Md. 'I'hc airplane ivill operate 
in airline scrs-icc carlv next rear, Fair- 
child says. 

Grumman May Build 
Safari for Frye Corp. 

New Yoik— Grumman Aircraft En- 
gineering Corp. may build the Safari 
short-field transport for the Frye Corp. 
if Fne raises $15 million to set up 
an assembly line and begin production. 
The four-engined plane would be man- 
ufactured at Grumman’s Bethpage, 
N. y., plant under tenns of a condi- 
tional agteement signed last December 
by the two (inns. 

The money Frje must raise to fulfill 
the agreement would cover production 
engineering, design and manufacture of 
tooling; material for 20 aircraft; and 
expenses through certification of tlic 

At the time of certification, according 
to fack Frye, head of the Safari or- 
ganization, deliveries of the plane to 
customers will begin. Two Safaris will 
have been completed by then. I•'r^•e 
said, an additional two will be neatly 
completed, and 16 others will be in 
various stages of construefion, 'Fhc 
work at that time will equal seren 
finished planes, according to Frye. 

Under tlic agreement, the proti»ts|se 
airplane is supposed to be flying witliin 
14 months after the SI 5 million is 

Frx'c also reported changes in the 
tiansport's s|>ccifications resulting from 
refinements in its design. Gross wciglit 
has increased from 37,000 lb. to 45.000 
lb. .Maxiiinmi payload in all-passenger 
configuration is up from 51 to 66 pas- 
sengers. In all-cargo service, maxiinuni 
pavloiid has increased from 12,000 lb. 
to' 18,000 lb. 

Fricc of the plane, now related to 
Grumman costs, is now expected to 
approximate S425.000 without engines, 
Erv'c said. Figure compared with previ- 
ously announced price of $365,000. 
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an integral part 
of Burroughs 
responsibility for 
computation in SAGE 


Burroughs 

The Foremost Name 
in Computation 


For Its vital computation phase of SAGE (continental oir 
defense system) Burroughs responsibility to the Air Force 
begins with research . . . extends through engineering, 
development, production, testing, ond installotion , , , and 
includes essential field training, service and engineering. 

Resident teoms of Burroughs Military Field servicemen are 
assigned to each SAGE site. These specialists install and con- 
tinually test each computer, executing field service functions 
through intimote knowledge of the equipment. 

Alreody, scores of Burroughs specialists ore on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicoted equipment. 

This is another demonstrotior of Burroughs complete 
systems responsibility for numerous Armed Forces projects 
embrocing instrumentation, control systems, communications, 

further inquiries. Call, write or wire Defense Contract Organ!- 
zotlon, Burroughs Corporotion, Detroit 32, Michigon. 

INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUOE; 

Burroughs Corporotion plants in Detroit ond Plymoulh, Michigan 
Burroughs Reseorch Center, Pooli, Pennsytvonio 
ElecIroDalo Division, Posodena, Colifornio 
Control Instrument Compony, Brooklyn, N. Y. 

Electronic Instruments Division, Philadelphia, Pennsylvonio 
Becironic Tube Division, Ploinfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 

Military Field Service Division, Philadelphia, Po. 
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MORE THAN 31.000 JET ENGINES have been designed, 
developed and produced by General Electric since 
1941, The CJ-805, latest G-E powerplant scheduled 
for production, will enter airline service in 1960 in 
new TWA and Delta Air Line Convair Model 880’s. 


General Electric CJ-805 Offers 
Lowest Operating-Maintenance 
Cost of Any Airline Turbojet 


Fact: the General Electric CJ-805 will be the most eco- 
nomical medium-range jetliner engine to own, operate and 
service. These four key reasons tell why: 

1. $22/hr guaranteed maximum parts cost in fleet 
operation— The performance of the CJ-805, commercial 
counterpart of the supersonic J79. promises to set a new 
low in parts-replacement cost- Chief reason is the engine’s 
sturdy, all-steel, single-rotor design. 

2. low overhaul cost— Here are the factors that back 
up the low overhaul cost projection for the CJ-805: 

• Based on the record time-between-overhaul of G-E 
J47's installed in the multi-engine B-47, the CJ-805 
promises to have a time-between-overhaul much higher 
than that of present commercial engines. 

a Based on G-E factory overhaul of 5000 J47 engines, 
it is estimated that the CJ-805 will require only 750 
roan-hours to overhaul. 

• The guaranteed maximum parts cost of $22 per engine 
flying hour covers overhaul and line maintenance on a 
fleet basis.* 

These projections are possible because the CJ-805 is an 
evolutionary engine based on design principles proved in 
thousands of G-E turbojets. 

3. tow fuel consumption— The CJ-805’s excellent per- 
formance, a result of its high compression ratio, provides 
maximum engine economy under all flight conditions. 

4. Purchase priee— The CJ-805 will give you more thrust 
per dollar invested than any other commercial turbojet in 
the world. 

For further details, contact your G-E Aircraft Engine 
Specialist. You can reach him via your nearest Aviation 
8e Defense Industries Sales Office. General Electric Com- 
pany, Cincinnali IS, Ohio. om 



CJ-B05 DEVELOPMENT PROGRAM IS UNDERWAY at 
Evendale, Ohio. Already tests show that the engine’s 

light weight, low S.F.C. and high thrust — promises 
extra profit for your comraerda! airline operations. 



AVAILABLE TO QUALIFIED AIRLINES is a compre- 
hensive presentation on why the CJ-805 makes pos- 
sible the ideal medium-range jetliner- Your General 
Electric Aircraft Engine Specialist will be glad to go 
over this flip-chart with you, at your convenience. 
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THREE STAGE FLUID FILTRATION ADDS 
EXTRA RELIABILITY TO SERVO VALVE 


All fluid that passes through the amplifier section of the Hydraulic 
Research Dry Coil Servo Valve must go through throe stages 
of filtration. 

In the first stage the inertia of particles entrained in the flow stream 
supplements basic filtration. Filter life is enhanced by the washing 
action of main valve flow on the filter's inner surface. 

Second and third filtration stages are^strategicelly located to piot^ 
as wefl ns ^ny that might pass^thi-ou^h stage oim, d ‘ d' 

^ Torque motor is^dry coil construction, ^oil and*magnetic circuitry 
opeiate entirely in air media to prevent magnetic particle build-up 
found in wet coil construction. Stainless steeX unitised power stage 
provides excellent null stability at varying temperatures. 


CHALlENeiNG ENGINEECINC POSITIONS OSEN 


Hvuravlic Research 

AKD MA.\rFACTVni.\G COMHA.\F 

Stibnidiai^ 0/ Bell Aircraft Corp. ■ 

2835 N. Naomi Street • Burbank, Calif. • Victoria 9-2227 
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Trans-Australia 
Breaks Traffic Record 

Melbomnc, Australia— Trans-Austr.ilia 
Airlines carried the Australian airline 
record of 773,144 pissengers on sched- 
uled flights to 94 .Australian locations 
during 1956. 

'Hiis exceeds the previous record, set 
by TAA in 1955, by 33,361 passengers 
and shows a 22% increase in passatger 
traffic volume in the last two tears. 
Total passenger mileage of 374,576,022 
• sliows an increase of nearly 7% over 
last year’s figures and constitutes another 
Australian record, 

The airline’s fleet uf nine Vickers’ 
Viscount planes carried over 400,000 
pisscngers with a load factor of 85 out 
of 100. 

Ordinarv air cargo totaled 36,007,- 
922 lbs. ('36.967,663 lb. in 1955) but 
Air Kxpress service cargo rose bv 158,- 
897 lb. to a new record level of 1,534,- 
240 lb. 

Mights numbered 27,874 and covered 

16.593.000 miles in 93,172 flying hours 
over unduplicated routes totalling 31.- 
591 route-miles, an increase of neatly 

1.000 roirte-miles. 

Chatter fliglits accounted for addi- 
tional 1,188 passeitgers and 308,654 
lb. of cargo. 

French May Order 
Jetliner Cutbacks 

Paris— Dollar-short l'’rench govern- 
ment ma;- order .Air France and two 
private FVcncIi airlines to scale down 
plans for equipping their fleets with 
American jetliners. 

Proposed cutback would affect jet- 
liner orders already placed by tire two 
private lines as well as current Ait 
France plans for placing additional jet 
orders. French government, mainly be- 
cause of its dollar account problem, 
has tlic right to veto such plans. Veto 
would not be final, but could be recon- 
sidered at some future date, presum- 
ably wlicn France strengthens its dollar 
lioldings. 

Proposed cut would mean that Trans- 
ports Aoriens Intcrcontinentaux (I'Al) 
would be entitled to only two of the 
four Douglas DC-8 jets it recently or- 
dered. An order b>- Union Aeron- 
maritime dc Transport (UAT) for five 
Douglas DC-8 jetliners would be cut 
back to three. Both lines have pro- 
tested vigoroush against the proposal. 

F'or Air France, the cutback would 
come not on orders already ]>laced but 
on new jet equipment plans. The 
state-run litre mints to order 14 jets 
on order similar to the transcontinental 
versions of Boeing and Douglas jetliners 
or the Cons'air 880. Under the cutback 
proiwsal, instead of 14 jets of this 


type. Air France could order only ciglit. 

’ Ait I'r.ince's initial jet order for 10 
long-range Boeing 707s placed early 
in 1956 still stands, as its initial order 
for 12 Caraiolles does. Ait F'rance has 
options on an additional eight long- 
range Boeing jetliners plus 12 more 
Caraiellcs, U is possible these options 
may not be picked up as quickly as tlic 
line planned. 

Proposed jet equipment slowdown 
stems from recent hearings Itcld Ijy 
the influential Freneli High Council 
for Commercial Aviation. This group 
includes 25 high ranking ci'il serranb 
from various ministries. Cutback vsas 
its advice to Transport Minister Pin- 


ton, with whom the final decision 
tests. Usually recommendations of tlic 
High Council are accepted by tire 
government. It is understood addi- 
tional pressure in favor of the cutback 
is being made by I'iiiancc Ministry. 

Czech Airline to Bua' 
Tu-104s in 1*)57 

Vienna, Austria— Czcclioslov.ikia plans 
to purchase three Tu-104 craft for the 
CAS (Czechoslovakian Airlines) during 
1957. 

This announcement, made by the 
Prague press recently, said "cxircricnccd 




■■AT YOUR SERVICE!" 

If you have a problem in 
one of our fields, or are 
beginning designs, 
HARTWELL TEAMWORK is 
"AT YOUR SERViCE!" 
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Aviation Memo: 


Right now 


you can use 
one recess (^) 
for every aircraft 
fastening location 


the name is Torq-Set 


and it's the only fastener that will meet 


1 Anexcluaivewenchingrecessdevelopedby 
American now makes it possible for one design 

T0RQ-8ET%%ecS™ada^ta ”to^B^ he°ad 
condgurationa in an unlimited range of sizes. 

2 TORQ-SET fasteners are masa produced 
in quantities to assure you of the proper sup- 
ply for doing all your aircraft fastening jobs. 
It is a completely forged product — made in 
a single operation to precision specifications. 

3 When you buy American's TORQ-SET, 
you buy for the future as well as the present. 
It is the only fastener available with a 
wrenching recess capable of delivering torque 
values far in excess of present aircraft require- 

ability of the TORQ-SET is 2540^ inch 


pounds, 58% higher than actually required. 
4 TORQ-SET is the only high-torque 
fastener available with simple one-piece tool- 
ing that can adapt to any type wrenching 
means . . . and allow "close-to-heed" opera- 


ved without difllcuity. ir 


!. And TORQ-SET is supplier 
ength alloy steels (including i 
it-resistant types) and is design 
t extremely high wrenchabilit; 


Find out how TORQ-SET can help you solve 

telephone American Screw Co., Willimantic, 
Connecticut. 



Czccli pilots and ground crews liavc 
been selected for schooling in the 
USSR." 

'I’lit state-owned and state-operated 
AVIA Aircraft Factory of Prague an- 
iiouneed on January S, 1957 that this 
enterprise plans to build four-ciigiiicd 
craft ill the near future. No information 
was released as to which hj>es of 
(Smict) aircraft will be built. 

The eSA will get five mote twin-en- 
gined 11-H craft during the first quarter 
of 1957. The Il-Hs are now being built 
by the .A\T.\ W'orks under Soviet 
license. Owing to specifications of 
eSA, the seating capacity has to he 
increased from 18 to 22 and the interior 
decorating adapted to suit the taste of 
passengers. Five more IM4s ate to be 
delivered during the third quarter of 
1957 by the A\'IA works, but this 
group will have a longer fuselage and a 
seating capacity of 2-t scats. 

Styling Design Set 
For Convair’s 880 

New York— Convair Div ision of Gen- 
eral Dynamics Corp. has cngagal two 
finns to handle the design and stvling of 
interiors for its Convair 880 turbojets, 
the nianufactiiring company announced. 
Ilarlev Earl, Ine„ industrial designers 
will design tlie interiors and Dorothy 
Drajjcr, Inc. will act as stvling consult- 

Convair has completed a S22 5,000 
.steel inockup building at its San Diego 
plant and has installed two mockups of 
tlie medium-range airliner (AW Jan. 

21, p- 65). 

Orders for the 880 total 40 to date. 
Trans World Airlines luis ordered 30, 
Delta Air Lines the other 10. 


New Military Reserve 
Airport Recommended 

Washington-.\ new airport to han- 
dle military reserve flying activities was 
recommended for the St. Louis area 
last week bv the .Airport Use Panel of 
the Air Coordinating Committee. 

In a unanimous decision, the panel 
recommended that the Department of 
Defense start laying plans for develop- 
ment of a new airport in the Missouri 
environs of St, Louis to relieve conges- 
tion at Lambert Field, the present 
municipiil airport. 

Undcr the |jlan, the Defense Depart- 
ment wmilel develop a new field for the 
use of Naval Air Resene and Air Na- 
tional Guard niiits now stationed at 
Limbert Field. The grouj) also recom- 
mended that McDonnell Aircraft Corj). 
flight testing be removed from Linibert 
as soon as practical— pnssiblv to the new 


AMieii a site is selected for the new 


air])ort, the panel suggests that govern- 
ment and local officials meet to deter- 
mine vvhethcr it is practic-al for joint 
civil and niilitary use. If so, the group 
leeomincnds that a master jilaii he pre- 
pared. and that financial arrangements 
and provisions for operational and 
niaintenanec facilities be made. 

If joint use of the new airport is not 
feasible, the panel recommends that 
plans be initiated for development of 
additional all-wc.itlicr civil airport facili- 
ties in the St. Louis area. Planning and 
development of any additional airports 
in tlie area, as well as treatment of air- 
sjuce problems and air traffic control 
|>toliloms. should he coordinated with 


proper local and federal agencies before 
final approval of sites involved, accord- 
ing to tlic panel. 

Chilean State Airline 
Has First Operating ProAt 

Buenos Aires— Cliilcan State Airline, 
LAN. will show an operating profit on 
its 1956 balance sheet for the first time 
since it began operations in 1928. 

'I'hc line has contracted to buy four 
DC-6s for deliver}' in the last half of 
1958. 'I'iic management of LAN be- 
lieves that the DC-6B is the tourist 
fliglit plane of tlie future, to replace 
the DC-4. 
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CHANCE-VOUGHT F8U-1 carrier fighter, expected to reach fleet squadrons in March, was production engineered cs*en before the proto- 
ts'pc was Iniilt and required nr» pruducHun adaptation. From the sequence of operations, tlic airplanes appear to move down the line 
tail-first. Rochet ^>ack and ejection seat on floor arc about to be instiled. 

F8U-1 Was Production Engineered 


HORIZONTAL SLAB tail is dthTn by p 
above its root. Pachage is replaced as in 
paired, adjusted. 


DENSITY OF DESIGN is indicated in fuselage center seer 
lion snb-asscinbly (above). Slant-panel cinn|Wrtincnts con- 
tain classified equipnient. Cast inagiicsinni windsliicld and 
cann|is frames (abos-e right) are l^htei, cheaper and more 
producible than traditional biiilt-np or welderl stTnctnre. 
Four castings form major portion of eaiiopv frame; front 
hoop, rear hoop and canopv hinges and a box section rail 
on each side with inl^ral locking lugs. Wall thicknesses 
of non-ferrous alloy castings may be os low' as 0.01 in. and 
tolerances may be held to ±0.01(1 in. Characteristic of 
tile F8LI is great number of access doors for ease of mainte- 
nance, Osigen and prcssiiiir.alion components arc installed 
behind cockpit (right) and serviced frniii outside. Dark 
areas in skin (belowl arc magnesium allm. Inner is'ing 
and outer wing arc sculptured magnesium sheet. Tlic light 
allnv constitutes of wing and fuselage skin. 


PRODUCTION 
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' NEW HAMPSHIRE BALL BEARINGS, INC. 

' PETERBOROUGH 1. NEW HAMPSHIRE 


Subject: CONTACT ANGLE 



THRUST lOAD CONSIDiRATIONS 

Contact aiiRle is the angle between a 
plane perpendlculai- to the bearing axis 
and a line connecting the two points 
on a given ball where the ball makes 
contact with the raceways when the 
bearing is subjected to a pure thrust 
load. In Fiff, 1, the contact angle is 
represented by angle «. The signifi- 
cance of the contact angle is revealed 
by an examination of the forces pres- 
ent in a thrust loaded bearing. 

In Fig. !, a simplified version of Fig. 
If the shaft and inner ring combina- 
tion are I'epresented by the plug a, 
the "working diameters" of the balls 
are represented by the vodlike mem- 
bers at 6, and the outer ring is rep- 
presented by the tapered cup e. 

The contact angle is a. This dia- 
gram represents a three-dimensional 
structure with as many eoually spaced 
rods, b, as there are balls in the 
bearing. 

The primary concern in design is 
the amount of compressive force to 
which rod b is subject, which is the 
force with which a given ball is pressed 
against the raceways. This force can 


be calculated by constiucting a imi 
lelogium of forces as shown in Fig 
The sides T and R, 


5, and diagonal B is the vector sum 
oj i and R. Furthermore, the vector 
sum of the thrust components on all 
the balls ecjuals the total thrust load 
on the bearing. The vector sum of the 
radial components on all the balls is 
zero. Vector B, the force actually felt 
by the raceways and balls, compared 
to vector T, the thrust component, 
varies significantly with changes in 
the size of the contact angle and is 
directly piuportional to the thrust load 
component and inversely proportional 
to the sine of the contact angle. 

A bearing is carrying a pure thrust 
load of 21 pounds. Assuming seven 
balls in the hearing, each ball will have 
an axial load com- 
ponent of three 
pounds, since a 
thrust load is 
shared equally by 
all the balls, while 
the axial compo- 
nent on each ball is 
only three pounds, 
the actual compres- 

squeeze, felt by the 
ball and raceways 
is considerably 
greater than this 
value. 

62 


Thus we see that with a five-degree 
contact angle the actual load felt by 
each individual ball is actually con- 
siderably greater than the total 21 
pound tlirust load on the bearing. 

Using the thrust conditions in Ex- 
ample !, the contact angle is increased 
to 20 degrees, by selecting a hearing 
with a larger value of radial play. 

B =L^!^= a.78 pounds 

A 15 degree increase in contact angle 
produced a 74.5% I'eduction in ball- 
to-raceway contact stress. This rela- 
tionship should be noted by anyone who 
writes bearing specifications. The op- 
erational qualities of the bearing, such 
as low running and starting torque 
and bearing life, arc a function of the 
t>all-to-raceway contact stress. Thus 
the contact angle is highly significant. 

It is not necessary for a bearing 
user to calculate or specify the con- 
tact angle desired. It is only necessary 
to remember that low values of con- 
tact angle are associated with low 

angle are associated with high radial 

While the advantages of large con- 
tact angle have been examined above 
in some detail, there is one important 
factor which, in high speed applica- 
tions, places a restriction on the mag- 
nitude of contact angle for optimum 
bearing perfoimance. This is the mat- 

- — --aring may be visual- 

izeu as a little planet rotating on an 
orbit represented by the pitch circle 
of the bearing, while at the same time 
i-otating about an axis of its own. It 
is this latter mode of rotation which 


KASMO fUCH cscic 



concei-ns us at the moment. Every i-o- 
tatiiig body exhibits gyroscopic char- 
acteristics which vary in magnitude 
with the speed of rotation. Most im- 
portant of these characteristics is the 
reaction of the rotatingbody to changes 
in the direction of its axis. Now the 
axis of lotation of a ball in a bearing 
is I'epresented by a line which passed 
through the center of the ball and 
which is perpendicular to the line con- 
necting the points of contact with the 
raceway. This means that the angle 
between the axis of ball rotation and 
the axis of the heaving is equal to the 
contact angle free Fig, 

As the ball travels around its pitch 
diameter orbit, the axis of ball rota- 
tion is forced to change constantly. 
Specifically, the gyratory moment act- 
ing on a ball is proportional to, among 
other factors, the sine of the contact 
angle. Thus as the rotational speed is 
increased, a point will be reached 
where the gyratory forces acting on 
the baits will pi-oduce slippage between 
the balls and the raceways. This in- 
duces increased operating temperature 
as well as premature bearing failure. 

Thus in high speed applications, op- 
timum bearing peiformance is a com- 
promise between high contact angle 
for minimum ball-to-raceway stress, 
and low contact angle for minimum 
slippage between balls and raceways. 


balls a 


RADIAL LOAD CONSIDtRATIONS 

With a pure radial load, the load at 
any instant is not shared equally by all 
the balls as in the case of thrust load- 
is supported by three or four 
most. The higher the radial 

-je greater is the tendency for 

the load to be concentrated on one or 
two balls; while the lower the radial 
play, the more the load is apt to be 
distributed on three or four balls. This 
more even distribution of load in ra- 
dially loaded bearings with low radial 
play is reflected in reduced torque and 
extended bearing life. 


DESICNERS HANDBOOK OFfERED F 


work with miniature bearings, 

e-j .i: 70-page author- 

a great help in 


you’ll find this 

itative publication 
solving problems in c._ 
signing instruments or 
small electro-mechani- 
cal assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agenl^ 
' : New Ramp- 


g 



GROUPING OF WIRING Is ciiipliutizcd for piuducibilitv. 
Bundles of wires from cockpit to vjrioblc incidence w'ing. 
engine compartment and fail section arc formed und enf 
on iissemblv board, cbcckcd out as unit on simulator und 
luw'crcd into channels rm each side of midscction. 


RETRACTABLE ROCKET PACK catrsing eight air-to.alc missiles is main 
buttery of KSU. lubes hac'c closed brccch. Combustion products arc 
vented foiuurd. Extnisioiis und castings arc widely used in the pack to 
cut weight and cost and iiicteasc yrruiucibilitv. The remainder of tlic 
airplane’s intcrrull)' stored firciumcr consists of four 20 mm. cannoii. 



NEARING THE END of the final assembly line, l''8U has Pratt & hitiicy J57 engine installed from high, wheeled dolly. Kngiiic is 
lificd by powered cable and pulley system and positioned by sprocket und chain driving carrier jig along l-bcum rail. 
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Prudential to Build, 
Lease to Lockheed 

San Ftancisco— Lockliccct Aircraft 
Corp. lias made a de-.il with Pnidcntiii! 
Insurance Co. whirii calls for I’nidcn- 
lial to build a S14 million missiles 
dcsclopnicnt m the San Ftancisco Bay 
Area planned by Lockheed. Prudential 
then will lease the facilities to Lock- 

This anaugcincnt will allow Lnck- 
hted to prescnc working capital 
needed for other projects. Citing other 
plant cx|xinsioii imdcr way (for nuclear 
work and for production of tlic K.lcctra 
|)ropjct transport). Lockheed Sccretarv 
Frank L. lAain said, "We must exercise 
hiiancial stcwnidsliip of the highest 
order to maintain the svorking capit.il 
to enable us to keep stepping u|) to 
tlicsc new technical oppottimitics.'’ 

Ilic compam' believes it is first air- 
craft manufacturer to tr\- this system of 
obtaining major plant facilities. 

Flic switch to Prudential ownership 
came when construction was already 
under way on Lockheed Missiles Dili- 
Sion facilities at Smmyxulc and Palo 
.kito. 

Facilities at these two sites, to be 
completed witliiu 18 months, will total 
about 500,000 sq. ft. of office, maiui- 
facturing and laboratory space. Lockliccd 


A little pull 
in the right 
place . . . 




Japanese Trainer 

Final coafigutafion of Japanese Fuji TlFl trainc. is shown in this drawing of the plane. 
Construction Iras begutt and estimated first flight 4.110 has beett set for the fall of 1957. 
Powerplairt will be a version of the Bristol Orpheus, lightweight turbojet gaining favor 
as eirgiae for light fighters aird trainers. Fnll-scalc mocknp of the TlFl was inspeelcd 
recently by Technical Research Institute of the Jairanesc Defense Agency and the Air 
Self Defense Force Training Conmtand. 


has s, lid further cxp.uision at the two 

Prudeiitiiil and Ltickhecd have nego- 
tiated 25 year leases on the Buy Area 
|)lants, with uptiiiiis to renew. 


In addition to the Bay Area con- 
struction. the Missiles IJivisioii rc- 
ccntlv acquired 4.000 acres nc-ar Santa 
Cruz for a 81 million missiles dei clop- 
ment. testing and rescatcli center. 
Construction is to start next summer. 


Aircrafts’ Who's Who Reports 

A cross section of the Wlio’s Wlio in 
the aircraft industiy— including Doug- 
las, .Allison, Fuircliifd, Grumman, Mar- 
tin, Republic, Cnniidair Ltd.,l’ratt and 
W'hitney among a host of others — is 
reported to ha\e reduced engine wir- 
ing time as much as 665t. This saving 
is elfecled by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the urniy, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw de.sign that per- 
mits easier access to hard-to-reach 
iireas, and clamps a vice like grip on 
the wire by pulling it into .n 30' bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
prmed shop safety — fewer skinned 
knuckles and bruised fingers. 

Resides their production line assign- 
nu'iits, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
.3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 



Vi the usual 
wiring costs 
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NEW-SPS aircraft bolts with 
the Nylok' self - lockin g device 




VIbrotion cannot shake them loose. They 
simplify design and save production time. 


SPS iiircrari bolls are now available embodying llic 
Nylok self-locking device, which provides a truly prac- 
tical new solution to the problem of making bolts 
self-locking. 

A self-locking SPS aircraft bolt is a single unit. No 
auxiliary locking devices arc needed. Just thread the 
bolt into any lapped hole. Sealed or not. it locks po.si- 
tively wherever wrenching slops. The lough, resilienl 
nylon pellet forces mating threads together and holds 
tight. The screw will not shake loose. 

You save production lime when you assemble aircraft 
with self-locking SPS bolts. You get more simplicity in 
design, with less balk and weight. The number of parts 
you must assemble to achieve full locking action is 
reduced to the ab.solutc minimum. Expensive drilling 
and deburring of heads for lockwircs is eliminated. So 
is the installation of lockwircs— a costly, tedious, time- 
consuming process, especially where bolls must be 
installed in cramped, inaccessible ptacc.s. And the nylon 
pellet locks the screw positively— while lockwircs fre- 
quently permit the screw to back olT slightly under 
vibration and lose its preload- These bolts save main- 
tenance time, too— no lockwircs to cut and untangle 
and reinstall. 

Self-locking SPS aircraft bolts are reusable. They have 
uniform locking torque and low installation torque — 
with no galling or seizing on macing threads. They suc- 
cessfully withstand temperatures from —70 to 250°F. 

SPS manufactures male-threaded fasteners with the Nylok 
self-locking device in standard or special configurations 
-for use inconventional applicationsand in many places 
where bolts cannot be locked by any other means. The 
Nylok device is also available in fasteners manufactured 
by Cooper Precision Products, an SPS subsidiary. 

Write us for complete information on SPS self-locking 
threaded aircraft fasteners today. Aircraft Products 
Division. Standard Pressed Steel Co.. Jenkiniown 
3, Pa. 





SPS aircraft fasteners with the Nylok* self-locking device 











Cooper aircraft fasteners with the Nylok* self-locking device 



Cooper is also equipped to manufacture special aircraft 
fasteners, in diameters ranging up to I in. For further 
information about standard or special Cooper fasteners, 
write Cooper Precision Products, 3625 West Century 
Boulevard, Los Angeles, California. 


STANDARD PRESSED STEEL CO. 


sp$ 

INTOWN PEKNSYLVAKIA 
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The pioneering vision and sound engi- 
neering which led from the Wasp to the 
widely-used J-57 are today leading Pratt & 
Whitney Aircraft into activities which may 
influence the whole future of aviation. 


For example, the most powerful U. S. 
production turbojet, the J-75, again shows 
Pratt & Whitney Aircraft’s ability to de- 
velop the right kind of aircraft engine at 
the right time. The J-75 has been selected 
for the newest Air Force fighters, the 
Navy's most advanced long-range patrol 
bomber, and both the Douglas DC-8 and 
the Boeing 707 jet airliners. 


This success may be largely attributed to 
engineeringskillsand achievements. Since 
the beginning of the company, when the 
new Wasp produced the most horsepower 
per pound of weight, there has been no 
change in the reliance on these funda- 


mentals . . . except that new talents and 
techniques, elaborate research facilities, 
and many new kinds of engineers are 
called for at a growing rate. At Pratt & 
Whitney Aircraft, nearly every field of 
theoretical and applied science— from 
nuclear physics and chemical engineering 
to advanced metallurgy and electronics— 
has a vital part to play as the science of 
aircraft propulsion advances. 

Today, power plants of the future are 
being developed by Pratt & Whitney 
Aircraft. The Connecticut Aircraft Nuclear 
Engine Laboratory, for instance, will be 
operated by Pratt & Whitney Aircraft for 
the AEC and the Air Force. Whatever form 
the future takes ... in new principles of 
propulsion, new materials or new fuels . . . 
Pratt & Whitney Aircraft is prepared to 
offer continued advancement in power 
plant design and production. 



Pratt & Whitney Aircraft 


,T MARTFOSO, CONNECTICUT • BRANCH PIANTS. NORTH HAVEN, SOUTHINGTON, MERIDEN 
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*CU§TOMER SERVICE” 



Extra diligent customer service is 
another outstanding characteristic of 
Narmco’s continuing efforts to provide 
the aircraft industry with the most 
advanced structural materials. 

Users of Narmco materials have at their 
constant service a field engineering 
organization supported by the industry’s 
most experienced team of research, 
development and testing authorities 
devoted exclusively to structural 
plastics and adhesives. 

When problems — large or small - 
involve the application of structural 
adhesives or structural laminating, 
you can count on Narmco for the kind 
of assistance that leads to a prompt 
solution— and better aircraft components. 
Extra diligent customer service from 
Narmco can also lead to more efficient, 


IP 


A the requirements 

or secondary aircraft eons 
also produces an extensive line of putties. 


.if 

ral adhe- 
rials, and 
designed 
primary 
Narmco 


'alors for use in the fabrication 
omponents- 

a decade, Narmco structural 
been widely utilized in com- 
litary aircraft, wherein they 
have demonstrated their utmost reliability 
in high performance applications. 



NARMCO RESINS & COATINGS COMPANY, Dept. 871 600 Victoria 


Surfaces Important 
To Hot Metals 

Albuquerque, N, M, — Wlicuc\ci 
mctnl coatings arc being considered as 
protection for an imdcrh ing, basis inctal 
at liisli teiiipcr.iture.s, prticnlar .ttten- 
tion sbould be pid to tlic nature of tlic 
interface l)cl«ccn the coating and its 

This was one of the points cmph.i- 
sized by Dr. Charles L. I'anst of Battclic 
Institute. Columbus, t)liio. at a Sympo- 
sium on Heat I'olcraiit Metals for aero- 
dynamic iippUcations licrc, 

Sound parts composed of a basis 
metal and protective coating can best 
be provided, said Dr. Faust, when the 
role of surface metallurgy is t.ikcn into 
account and when tlic strength and 
proprtics of any diffusion alloy fnniicd 
at tlic coating-basic interface arc knon n 
to he satisfactory. 

Dr. Faust, who directs electrochemi- 
cal engineering research at Battclic. 
rci’icM'cd the current status of knoivl- 
edge on protective metal coatings for 
use at delated tcmpratiircs. 

Tie pinted out tliat many metals, 
for example molybdenum, have suit- 
able hulk |)ro|icrties-tensilc and creep 
strength, hardmas. etc.— and yet will 
undergo surface deterioration at tlic 
temperatures rciiched in aerodynamic 
heating- (.\itcraft skin tcmpratiires 
may rc.ich 6001’ at speds of 2,000 
mph. and possibly 1,600F at j.sOO 
mph.) 

The intcrfjcial zone between the 
basis metal and its protective coating 
tan be responsible for tire success or 
failure of the composite item. Of major 
importance to adlicrciicc of tlic coating 
arc bond strength between tlic eoat- 
ing and the basis metal, and the 
prcpnition of the basis metal. 



cliromium alloy coatings provide iiiadc- 
c|uatc protection for underlying molyb- 
denum bet-anse tlic "moly" diffuses 
tlirongli the coatings and volatilizes on 
contact witli the oxygen in higli tem- 





WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 



7h)gress Is Our Most /mporfsnt ^duct 

GENERAL® ELECTRIC 
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RAYTHEON RADAR 
AT THE ARCTIC CIRCLE 


HELPS GUARD US 


The U. S. Air Force and Western Electric, 
contractor for the DEW Ibie, selected Raytheon 
to develop radar for these critical Arctic 
stations. We are proud of this choice 
and of our opportunity, as the 
world's largest producer of search 
radar, to contribute to the protection 
of our hemisphere. 


Ruekslell Relocates, 
Expansion Planned 

.\rusa, Calif.— Riickstcl! Cotp., siib- 
sidiarx’ of the Gcnctal Tire and Rub- 
ber Co., has moved its offices and oper- 
ations from East l.os Angeles into a 
new building in Azusa. 

Tlic linn dcxclops and inimufactiircs 
pcrniancnt magnet nltcrnators and aux- 
iliary power units for the aircraft indus- 
try and the amicd forces. Riickstcll also 
works on turbines and reciprocating 
engines for auxiliary power units. There 
are 35 emplor’cs at present with this 
number expected to be doubled in 12 
months. 

The new plant is located on a three- 
acre plot and has a working area of 
16.000 sq. ft. 


Strong Mafinct 
Created by GE 

General Electric researchers liave 
created a potentiallv strong super mag- 
net. 

Dr. T. O. Paine, of tltc company's 
Instrument Deinirtmcnt at Lynn, hlass., 
told the American Association for the 
Advancement of Science that the unique 
properties of thi.s magnet ate achieved 
by precisely controlling tlic size and 
shape of individual iron particles so 
small that there arc more than a billion 
billion in a pound. 

Dr. Paine said that, theoretically, the 
ultra-fine particle iron magnet can be 
made ten limes stronger than the best 
available magnets, .Already experimental 
magnets ha\c been made equal to the 
strongest commctcial magnets, he said. 

E. E. Parker, instrument department 
genera! manager said. "The new mag- 
net will result in electric instruments 
that are smaller, lighter, more accurate 
and more tugged, making possible sig- 
nificant advances in instrumentation. It 
tvill help U5 make better photographic 
expposute meters, aircraft instruments 
and otlier products using permanent 
magnets, 

"Although it will be quite some time 
before the new magnets are com- 
mercially available, the door is now 
open to new magnet applications as sig- 
nificant ns those that followed General 
Electric’s introduction of Alnico— the 
most important permanent magnet ma- 

"This dcs'clopmcnt opens wliolc new 
vistas to the design engineer because 
the iron ptirticlcs oin be embedded in 
plastics, metal, rubber or glass. The 
magnets ate easily machined, drilled, 
tapped, soldered, and molded precisely 
into any desired shape. 

"Ordinarx' iron is used in the fonn 
of sub-microscopic elongated particles 
to make the new magnet. This leads 


to anotlicr far-reaching benefit, tlic sax’- 
ing of strategic metals like nickel and 
eobalt-heaxilv used in making most 
magnets. 

The cliniination of cobalt makes 
possible the apphealion of magnets in 
nuclear reactors, xvhcrc magnets con- 
taining cobalt cannot be used because 
of high induced ladio-activity," 

Dr. Paine Siiid work on tlic dcxelo]) 
nient has been carried on by a small 
creative group in his organization. The 
rcsc.irch team started with only the 
speculation of theoretical physicists that 
ultra-fine elongated iron pirtielcs might 
have a high resistance to demagnefiza- 

But because iron particles tend to 


grow round, all efforts to produce 
elongated shapes had failed. 

"The magnetic and mechanical prop- 
erties of this iiialcrial can be controlled 
preciselv," Dr. Paine said. "Not only 
can tlic qualities of axailabic magnets be 
duplic.ited, but we can achieve charac- 
teristics prcx'iously unattainable-" 

Ryan Buys Fac ilities 
Of Fficano Products 

San Diego-Ryan Aeronautical Co, 
Sail Diego, purchased the machine tools 
and other cquipinciit of Ericano Cus- 
tom Products Co.. Inglewood, Calif., 
,md leased the I'ricano plant and adja- 




These photos show a section of 
the "plumbing system” for a 
rocket engine. 

The prototype on the left was 
produced by Modcun to customer specifica- 
tions. The model on the right is the final unit 
as improved by Modcun creative engineering 
suggestions. 

The production unit can be produced and in- 
stalled faster. It is structurally stronger, lighter, 
more reliable than the original. Automatic 
Heli-arc welding and precision machining also 
provide closer tolerances than initially specified. 
If you subcontract metal components for air- 
craft, missiles or rocket 
engines, talk to a 
MoDCLiN Sales Engi- 


Send for 

Facilities Brochure 


Modglin Co., Xnc. 

Metal Products Division 102 

3235SANFERNAND0R0ftD • LOSANBELES 65 • Clinton 6-2213 
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From sketch-out to check-out 

AMF has missile experience you can use 

e AMF today plays a part in more than holt the missile progroms under way. One of its 
subsidiories, Associated Missile Products Corporation, is the only private firm devoted exclu- 
sively to missile support equipment. And AMF activities cover practically every stage of design, 
development, and production... Including mechonicol ond electronic test equipment. ..auxiliary 
power supplies., .field end depot hondling equipment... launchers., .ground and flight control 
systems • See lor yourself why AMF's experience in missiles, as well os In a host of other fields, 
has mode It the "can do" compony. 



Defense Products Group 

AMERICAN MACHINE & FOUNDRY COMPANY 

I lot North Royal Street, Alexandria, Va. 
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cent property in Inglewood. The pur- 
chase udds 10,000 sq. ft. of floor space 
ttifli liighlv specialised macliiiic tools 
to Ryan s faeifitics. 

The facility will be known as Ryan’s 
Los .Angeles area office and machine 
sliop No. 6. and svill produce special- 
ized parts for jet aircraft assenrblies now 
in volume production at Ryan. The 
company has substantuil contracts for 
power packages for Douglas DC-S and 
Boeing 707 jet transports, as well as 
for aft fuselage sections for the KC-135 
jet tanker. 

Rocketflyne Consolidates 
Purchasing at Canoga 

Los Angeles— Rocketdviie Dis’ision of 
North American Av iation, Inc., lias con- 
solidated its material handling and local 
aica purcliasiiig in a new building at 
the division's Canoga Park. Calif., 
facility. Local area purchasing for 
Rocketdynie formerly was handleo in a 
Beverly Hills office. Ilie division pro- 
duces large liquid propellant rocket 
engines. 

PRODUCTION BRIEFING 


Highly purified water is produced by 
this ion-cxcliangor according to the 
maker, the lltinnks AA’atct rrcatiiicnt 
Co., Rockford. 111. Tlie unit uses the 
mixed-bed princi|jle to provide water 
(liat is free ot silica and all ionizable 
solids with purity readings of over 



1,000,000 ohms per cubic ceiitimctcr. 
General Electric’s Gas Turbine Divi- 
sion, Cincinnati, Ohio, found that it 
had to treat the J-17 water-alcohol lest 
water with one of Illinois's units to pre- 
vent hard calcium-like deposits from 
forming on the turbine nozzles and 
buckets. 

Narmco Resins and Coatings Co., 
Costa Mesa, Calif,, reports it is undergo- 
ing a $225,000 expansion to keep up 
with the demand fot Metalbond struc- 



EP-93 


FLEXIBLE 
AT -90"F! 


Cold brittle tests prove Besinite EP-93 flexible at — 90"F, 
yet this Specification Vinyl Insulation Sleeving will with- 
stand 185°F continuous operation, unusual for an L-T tubing. 
EP-93 also offers exceptional flame, fungus and corrosion 
resistance — plus the many exclusive advantages of the 
Besinite Soft-Wound packaging system. 

One order will show you why more Besinite Specification 
Vinyl Sleeving than all others is used by the aircraft and 
electronics industries. 
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WELDING PROGRESS REPORT 


Thompson Products’ Jet Division 
First in Production with New 
Sciaky Electronic Weld Control 


Tlie Jet Dinsion of Tlioimson 
Products, Inc., of Clcseland, Ohio, 
lias just released data of their first 
three months of actual production 
with the new Sciaky Predetermined 
Electronic Counter Controlled Re- 
sistance Welder. So far as is known, 
this new Sciaky welder at Thomp- 
son was the first of its kind to be 
put into production. 

Used for Highest 
Speeifieatien Welding 

Mr. Henry Nosak, Senior Weld- 
ing Engineer (Jet Division) at 
Tliompson Products, states that he 
belieses, “The new Sciaky Predo- 
tcriniiied Electronic Counter Weld 
Control is the most significant de- 
vclopiiieiif in the history of rcsisf- 

“Prcviously, welders equipped 
with R-C type timer controls satis- 
fied flic requirements for fabricating 
parts for the 4,000 and 6,000 ib. 
thrust engines,” commented Mr. 
Nos'ak, “but today’s 10,000 Ib. thrust 
and over engines require such exten- 
sive use of heat resistant, heat treat- 
able metals as to put difficult 
demands on R-C type timer con- 
trols.” 

■'However, our n’orfc on a high 
prodticfioii Jet engine in the high 
thrust category is readily satisfied by 
the new Sciaky Counter Controiled 
Welder.” 

Production Based 
on Original Welding Schedules 

'I'lionipson Products’ new Sciaky 
welder was qualified over a thickness 
range of .325 to .125 and .032 to .032 
stainless steel in the 300 and 400 
series as well as Niinonic, Since tlie 
welder was certified on a production 
job, the original schedules have 
never needed changing in a ]x;riod 
of over three months and after well 
over 150,000 production welds. 


Never a Rejection 
Due to Control Variation 

Mr. Nov ak stated there has "never 
been an assembly or hourly test cou- 
pon rejected due fo control variation 
in all OUT experience with the Sciaky 
Predetermined Electronic Counter 
Controlled Welder.” He went on to 
comment about power supply, which 
has caused rejected assemblies. “But. 
no'v,” he said, “undesirable power 
supply causes pracficallv no prob- 
lems because the neiv Sciaky Con- 
trol is not noticeably affected." 

Precise Control of All Functions 

The Tliompson report indicates 
the new Sciaky control’s abilih- to 
produce precisely as little as Vi cycle 
of heat or cool time is extremely 
advantageous to welding high heat 
resistant and corrosion resistant al- 
loys. Its ability to actuate forging at 
any point during the weld cycle is 


critical in welding aluminum to the 
most rigid specifications. 

Maintenance 
Downtime Minimized 

Thompson Products reported they 
anticipated no serious loss of pro- 
duction time due to breakdown be- 
cause of the plug-in feature of all 
control components. Further, the 
interchangeability of control compo- 
nents will make the most complete 
range of control function available 
to any of their welders— no matter 
what the basic hpe or how original- 
ly equipped. 

Literature Available 

Technical bulletins completely de- 
scribing the new Sciakv' Predeter- 
mined Electronic Counter Weld 
Control are available without obli- 
gation. Write on vour company 
letterhead requesting Bulletins 338 
and 339 for complete details. 

If your production is to the rigid 
requirements of jet engine, air 
frame, or Ordnance specifications, 
find out for yourself about tlie vast 
potential of application with tliis 
new Sciaky Control. 
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Carges! Monufacturcrs 
of Kesistawe Welding MaeltiHes in the Wcrld 


Seioky Bros., Inc.. 4935 WesI 67fh Slreet, Chicago 38, 111., Portsmouth 7-5600 


tiiial adhcsiics aiul Coiiloii lamuiiiting 
materials. In the last 24 iiioiitlis. air- 
craft and missile requirements ha'C in- 
cre.ised bv mote than 30054, according 
to Narmco. 

Penn Keystone Coiqi., 3\'est Consho- 
liockcii, I’a., bought the Keystone Di- 
vision of the Riverside Metal Co. Divi- 
sion, H. K. Potter Co., Inc., Riverside, 
Conn. The Keystone Division makes 
position indicators for aircraft .ind in- 

Elcctio Mclalluigical Co.'s new plant, 
.\slitabuia, Ohio, is described a.s the lui- 
lion's largest titanium sponge source. 
Plant is now at its full r.itcd cnpicity of 
7.500 tons of sponge pet year. Electro- 
mot, a division of Union Carbide and 



Carbon Corp., uses sodium to reduce 
titanium tetrachloride. In the ]jhoti)- 
grapli, one of the reuctors, full of 
"spalt,” the combination of salt and 
litnnium sponge, is being lowered into 


Caicral Services .Vdmiiiistralioii. 
Washington 25, D.C., wliicli helps de- 
ten.se industries with criticul iiiaterials, 
has established stockpiling units in 
.\tlanta. Ga.. Kansas City, Mo.. Seattle. 
Wash., and Washington. D.C, 'I'he 
Custer. S.D.. and Butte and I’liillips- 
buig, .Mont., activities whicli were set 
up to assist small Imsiuessmcii by ac- 
cepting small producer's deliveries ol 
mica, heivl and cnlumbiimi-tautalum at 
Custer and manganese at the other two 
Montana locations have been transferred 
fo Denver. Other changes transfer the 
clironiitc purchase depot at Grants Pass, 
Ore., to flic region hcade|uattcrs at San 
Francisco, and gives inspection responsi- 
bility for purchases in Mississippi and 
Alabama to the Dallas, Tex., region. 




KEARFOTT COMPANY, INC., lITTLE FALLS, N. J. 



AVIATION WEEK. 


I. 1957 






Advantages and Usefulness of 
Small Turbojet Engine Cited 


A 4,000-lb. thrast turbojet is tiic best 
from the standpoint ot maximum thrust 
per minimum nciglit, two engineers 
from General Electric's Small Aircraft 
Engine Dept., Lynn, Mass., told a So- 
cicts' of Automotive Engineer’s gather- 
iti|, at the Society’s recent anmial meet- 
ing in Detroit. (Tltc Small Engine 
Dept.’s first turbojet, the 16 in. dia. 
J-S5. has half this optimum dr\- thrust 
sahic.) 

Small engines down in the 50-70 lb. 
per second airflow range will gis’c the 
best combination of thnist to weight, 
said D, P, Edkins and M. H. Tlior.son. 
Engines of this size will realize the ma.\i- 
mum htncflts of the trs’o-thirds scaling 
law (thrust \arics as two-dimensional 
area srhile weight sarics as three- 
dintensional sohtmc), but don't become 
so small that tltc adverse affects of very 
small engines take over. 

Some of the ads erse affects are loner 
compressor efficiency due to Reynolds’ 
number (airflow scaling), rciativclv 
heavier parts because metal thicknesses 
and electrical accessories can not be 
fully sealed down. 

Small turbojets will be especial]} at- 
tractive for supersonic flight, tlie G.E. 
engineers said. At supersonic speeds the 
inlet diffuser compression aid to the en- 
gine compressor will compensate for a 


small turbojet’s inherent difficulty in 
achies'ing a Itigh pressure ratio. 

^\'lliIc tire General Electric authors 
stressed higli performance from special 
purpose small gas turbines. Lycoming’s 
Dr. Anselm Eranz said that a small gas 
turljiuc. Isccaiisc of its current s’ery 
sizeable expense, must also be able to 
be rugged and useful in a variets of end 

A small gas turbine must be able 
to attract a diverse market to be eco- 
nomically feasible, Franz Siiid. 

In this respect some of the T53 and 
T35 sirtucs ate. according to Franz; 

• lire compressors can absorb foreign 
objects without failure. One of the 
l'55 rotors was able to swallow a mag- 
nesium chunk, 2x5x0.3 in., without 
breaking a single blade, though of 
course the blades were h' isted and bent. 
Low hardness, good toughness in steel 
blading is the reason for this, Franz 

• Besides the ads-antage of compactness 
(As’tAi'ioN W'liEK. Aug. 27, p. 62) the 
foldcd-oser combustor provides four lav- 
ers of sheet metal to contain safeh' tur- 
bine explosions. When 10 buckets slid 
out of their fir-tree sockets on an csirly 
T55’s po'ver turbine, none of them 
penetrated outside. 

• Because Lycoming used constant sec- 
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tion axial compressor stator blading, 
the}- were able to use twisted lengths 
of precision rolled airfoil strip. This 
brought the cost down to 35c apiece 
as against SIO each if machined. Siini- 
larlv. an as yet experimental approach 
to rotor blading is expected to bring 
the cost down to 51.30 from S14.30 

• Special machinery, mcanwliilc, is ex- 
pected to reduce the milling time for 
the centrifugal impeller down to a few 
hours from the present 63 man-hours. 

• Cast turbine buckets and stator l anes 
in the hot end of the engine arc saving 
80% oser conventional forged buckels. 

Nearly 2.000 hours of engine running 
time lias been accumulated on the 825 
T35. I'ranz said. During a 1140 helicop- 
ter mock-up review, it was dcmoiistr.itcd 
that the turboshaft engine could he 
completely removed and re-installed in 
13 minutes. 

Cartridge Actuates 
New Cutting Dca ice 

,A new cartridge actuated device 
which can instanhmeously cut thtmigh 
mechanical parts, hvdraulic or pneu- 
matic tubing, or maiiv kinds of elec- 
trical cable, is being produced by Aero- 
jet-General Corp. 

Called .Acrocutter. the device will 
sever materials which cannot be cut by 
imv other means, according to the man- 
ufacturer. 

Moreover, the device is sate, reliable, 
inexpensive and fast. 

■A tv'pical Acrocutter, the AGX-ISOO. 
cuts four 1 in. diameter .stainless steel 
lines while they arc pressurized to 130 
psi. with corrosive fumes. E'eature of 
the device is tliat. when it cuts the lines, 
it vents one cut end to ambient pres- 
sure while swaging the otlicr cut end 
closed against an anvil to prevent lur- 
llier flow through the tubes. The -AGX- 
1800 weighs less than a poimd and 
occupies 7,5 cu. in. of space. It is fired 
electrically and is actu.itcd hv a non- 
corrosive propellant. I'lie device mav- 
be reloaded for repeated use. 

.Aerocutters may be used wherever 
])Ositiv'c severance of lines or eiimpo- 
uciits is reijuircd. 'Che device may be 
actuated nicchanically instead of clcc- 
fricallv- when used in strong radio 
frequenev fields or under low liumiditv- 
conditions vvhcrc electrical initiation 
might prove hazardous. 

The devices can be supplied in single 
or redundant parallel firing systems. 

•Aerojet-General c;m supph a large 
variety of .Aerocutters for military or 
commercial use. ’I'hc compain can 
also provide all ciimponeats for the 
complete firing system, iucliuliug 
.sensors, firing safety devices and indi- 



All-weather performance oftheF-l02A at supersonic speeds 
demands perfection in every vital plane part. That’s why 
' Camloc’s SPF (Stressed Panel Fastener) is used to secure 
highly stressed access panels SPF's have continuous 
thread engagement, no cross threading, long torque life, 
A fast and sure fastener for a fast and sure interceptorl 



WEST COAST OFFICE: 5410 WIL5NIRE BLVD.. LOS ANCELES. CAL. 
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small — accurate — reliable — precise 
MICRO SWITCH Precision Switches 
meet a wide range of modern 
aircraft design requirements 

Ever-critical aircraft switch problems — weight . . . space . . . 
altitude . . . temperature . . . and many others . . . are continu- 
ally being met and solved by micro switch Field and Factory 
Engineering Service. 

Illustrated are but a few of the hundreds of precision switch 
types MICRO SWITCH has developed to meet the ever-widening 
range of aircraft design requirements. 

These many types— each developed to meet a specific need — 
simplify the selection of the proper switch to meet any design 
problem. The tremendous range of micro switch types, sizes, 
shapes, actuators and electrical and physical characteristics 
permits a quick solution to your specific problem. 



It pays to bring gour aircraft 
sttitch problems to strcito shitcii. 


engineering cooperation. 


MICRO SWITCH 

* DIVISION OF MINNEAPOLIS.HONEVWELl REGUUTOII COMPtNV j jj] 

!• CmoVg, 17. Ofinila • FREEPORT, ILLINOIS I*"'*" I 
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Doppler Radar Auto -Navigator 
Principles Described to IAS 


New York— Riidaii. a lightweight 'Ci. 
sion of Gcnenil Precision Laboratory’s 
military APN-81 automatic Doppler 
navigator, under consideration b\- sev- 
eial international carriers for jetliner 
use. is now in limited production. Wil- 
liam J. Tull of GPL reported here last 
svcck at the annual meeting of the In- 
stitute of the Aeronautical Scicncca. 

The true ground speed and drift an- 
gle information provided by the 85- 
pound Radan is valuable for general 
navigation and for optiiinim utilization 
of tail winds and the jet strraim. When 
Radan is combined with a dead reckon- 
ing computer, similar to tlioso made by 
a number of contpanies in varying de- 
grees of sophistication and complexity, 
the combination can provide tlie pilot 
with a contimrous indication of his 
pre.sent position and/or hcading'dis- 
taiice to destination. 

How it Works 

Tull presented the following r»plima- 
tion of the basic operating principles 
employed in the GPL Doppler nas'i- 

g or, and similar systems made by 
ncral Electric. Laboratory I'or Elec- 
tronics, Ryan Aeronautical and Sanders 
Associates; 


• Fig. 1; Radio frequency signal trans- 
mitted from point (A) at frequency 
(f.) is reflected from moving target (B). 
'Ihc reflected energy, received at point 
(A) has a slightly different frequency 
from that originally transmitted. This 
change, or Doppler frequency shift, 
(if) is directly proportional to the \'C- 
liicle's selocitv and the transmitted 
frequenev. If the latter is held constant, 
then the Doppler shift is a direct meas- 
ure of vehicle velocity, 

• Fig, 2: Wlicn transmitter and re- 
ceiver are located in a mosing vehicle, 
sucli as an airplane or missile, and di- 
rected toward the ground, the Doppler 
shift (if) is proportional to the seliicle's 
sclocity relatir e to the ground and the 
cosine of the angle bctsveeii the radar 
beam and the horizontal (y). If airplane 
velocity is constant, the Doppler shift 
becomes a direct function of the cosine 
of the angle bchscen the radar, beam 
an<] the ground. 

• Fig. 3: If contours of equal Doppler 
frequency shift arc drawn, represent- 
ing a constant angle of intersection bc- 
tneen beam and the ground (assuming 
a plane earth), the result is a family of 
hyperbolic shaped cnrscs. as shown for 
an airplane at point (A). Tlic linc.s ahead 
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UPPER ATMOSPHERE 
RESEARCH 



The Internetional Geophysical Year is a 
period of iniensive research devoted to 




General research rochets will play a maior 
role in IGY. In addiliorr to Project Van- 
guard propulsion systems, Aerojet will 
supply Its tamed Aerobee-Hi rockels lor 
critical research fllshtslrom Hudson Bay. 



of hire airplane represent a positive fre- 
quency shift where the received fre- 
quency is greater than tliat transmitted; 
the lines behind represerst a negative 
shift where the received frequenev is 

1'hc line at right angles to the air- 
plane's velocity vector (V,) represents 
the zero Doppler shift condition where 
the radar beam is aimed directlv down 
or broirdsidc where tlierc is no relatis'C 
motion bchvecn radar beam and ground, 
assuming a smooth surface. 

Tire previous discussion has consid- 
ered the radar beam as if it were infi- 
nitely small in dimensions. In practice 
the intersection of even a small pencil 
beam with the ground produces air 
elliptical shaped area (B) all of which 
reflects signals back to the receiver. Tire 
energy reflected from one end of the 
elliptical area nearest the aircraft will 
have a sligiitly smaller Doppler shift 
than that reflected from the other end. 
If the intensity of the received Doppler 
shift signal is plotted as a function of 
its frequency distribution, it "fluid ap- 
pear as shown. 

• Fig. -f: If two identical radar beams 
arc used instead of one, separated by 
an azimuth angle (f», then the beam 
(R) which is pointed more nearly in the 
direction in which the airplane is mov- 
ing relative to the ground (V.) will 
sense a higher velocity and produce a 
larger Doppler shift than will the other 
beam (L) which "sees" less relative mo- 
tion with respect to tlic ground. 

• Fig. S: If the dual beam antennas 
are mounted on a motor-dri'en support 
and rotated in azimuth, when the two 
beams are so oriented tliat tliev produce 
equal Doppler frequencies a line which 
bisects the angle (tf) between them cor- 
responds to tlie direction of airplane 
movement relative to the ground. If a 
servo system is used to drive the anten- 
nas until their Doppler shifts are equal, 
then the angle between the airplane 
ccnterliire and the centerline bchvecn 
the hvo antennas corresponds to the 
drift angle, while the Doppler shift is 
proportional to true airplane ground 
speed. Drift angle can also be obtained 
with a fixed two-beam system Iw com- 
putation instead of drivirig the aiitennas 
to a balanced (null) condition, Tull 
pointed out. 

Automatic Navigation 

'Ihe true ground speed and drift angle 
information available from Radan can 
be used to eliminate the most serious 
error in dead reckoning computers 
whieli arises when the pilot must man- 
ually set in estimated wind velocity and 
direction. The dead reckoning com- 
puter without Doppler radar input must 
compute ground speed from the set-in 
wind velocity and direction and from 
indicated or true airspeed. 


Depending upon the degree of sophis- 
tication designed into the DR com- 
puter. the combination Doppict ladar- 
eomputer can give tlie pilot several or 
all of tlie following: 

• Present position (latitude and longi- 
tude). 

• Drift angle 

• True heading and magnetic variation 

• Direction and distance to destination 

• Autopilot tie-in to autoinaticallv stec: 
the airplane to the destination. 

Present indications are that the Dop 
pier auto-navigators which the overseas 
airlines will purchase in the comins 
months will have some, but not all of 
these features. 

pi.i 'oToW' I 

FILTER CENTER ^ 

L . — ^OOOOO^ — — mj 

► BTL Plans Nuclear Test Facility— 
Bell Telephone Laboratories ivill build 
a nuclear reactor at its Whippanv, 
N. ), f.icility, under Ait Force sponsor- 
ship, to study effects of nuclear radia- 
tion on electronic components and 
materials. Construction is slated to 
begin this year. Facility will use a heavy 
water niodeiated heterogenous fuel re- 
actor, similar to one developed origi- 
nally by Argonne National Laboratory. 
►SSB Bibliograpliy— Naval Research 
Laboratory has prepared bibliograpliy of 
all material published on single side- 
band between 1921 and July 1956. 
The 105-pagc volume, identified PB 
111857 “Single Sidebands in Com- 
munication Systems. A Bibliography” 
by M. Benton, is available for S2.75 
from Office of Technical Services, 
Dept, of Commerce, W'ashington 25, 


► ■VHF Transistor Prices Stashed— Texas 
Instruments has cut prices of its very 
high frequency transistors by 50%. Tlie 
units are gtovvn-diffused types capable 
of oscillating at frequencies bevond 250 
me. Company also cut quantity prices 
of its silicon transistors and rectifiers 
by 10%, 

►Auto-Navigator Gels Army Check-out 
—Army Electronic Proving fetound, Ft. 
Huacliuca. Ariz. is flight testing new 
self-contained Doppler automatic navi- 
gator. developed by Ryan Aeronautical. 
Company is producer of similar AN/ 
APN-67 auto-navigator for Navy Bureau 
of Aeronautics. 

► New IRE Affiliate Membership— In- 
stitute of Radio Engineers has adopted 
new plan which will enable qualified 
noii-IRF. members to become affiliated 
with certain of its Professional Croups 
vvitliout first joining IRE. New Affili- 
ate Plan is expected to prove beneficial 
for certain groups, such as the one on 
Medical Electronics, which can now 
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A sheep, a duck, a rooster— the first payload carried aloft for 
atmospheric research. Louis XVI, his queen and his court, 
were astonished witnesses as Joseph Montgolfier's smoke- 
filjed balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 
Project Vanguard, 1957, is an equally momentous "first"— 
an attempt to place a 21-pound satellite in an orbit 300 miles up. 

Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsion systems for Vanguard 
launchings during the International Geophysical Year. 



Aerojet-General Invites scientists and engineers— men of Imagination and 
vision— to Join the attack on the most significant research, 
development and production probleme of our time. 





PUMP 

PRIMiRS 


High mpfhanifal ami rolu- 
inpiric piiiripttvieH from 
liEltOTOR airerafi pampn 

The desigm of Gerotor pumps combines 
a number of valuable advantages to 

n^ptional mechanical an^ volumetric 

I Tlie Gerotor is basically a form of 
internal gear pump. It has only two 
moving parts - an inner toothed el- 
ement which meshes with an outer 
toothed element. The inner has one less 
tooth than the outer and this “missing 
tooth” provides a chamber to move 
fluid from the intake to discharge port. 
(See Figure 1). 

Both Gerotor elements turn in the 
same direction - and either one may 
be driven. The difference in number of 
teeth results in a slow 


they turn, gradually M 

it passes the intake 1 
port, allowing fluid to " 
enter, slowly closing as 
it passes the disehar^ 
port, forcing the liquid 
out. The fluid-tight en- 

eleniMts, the results! 
continuous eonluet of 
each inner Gerotor 
tooth with the outer, 
provide high sue 
high pressure, and high 
volumetric efficiency. 

The rate of change of i 
the tooth chambers is r ■ * 
halfws 



ularly valuable ai 
altitudes where rapid 
pressure changes and 


other types of pumps. 

^ W ith only two moving 
paits, with slow rela- 
tive rotation between 
them, a single shaft . 
ckarances; mwhani^cal ^ 


W. H. NICHOLS CO. 


accqjt medical doctors and biologists. 
Participation in tlic plan is optional with 
each Pnifcssional Group and the affili- 
ate iiicinbct must belong to an accred- 
ited organization approied by the Pro- 
fessional Group and the IRLl Executive 
Goinniittec. 

► Global Flight Uses SSB-Network of 
10 ground stations equipped with Col- 
lins single sideband equipment enabled 
Strategie Air Command to maintain 
continuous voice contact with is globe- 
circling B-52s on recent record hop. In 
telegram of commendation to Collins. 
Ccn. Curtis E. LcMay said: “We have 
progressed a long way toward ultimate 
goal of 100% reliable air-to-air and air- 
to-ground communications." 

► ATC Transponder Evaluation— Delta 
Air Lines and Braiiiff have ordered sen - 
ice test quantities of Collins Radio’s 
new Model 62IA-1 air traffic control 
tninsponder tor use in Civil .\eronautics 
Administration’s esaluation program to 

► Computer Designs Transistor Cir- 
cuits— Onis'crsity of Illinois's digital 
computer laboratory has dcseloped 
tnlniiqnes for using digital computer 
to design transistor nip-Hop circuits for 
new computers, under Office of Naval 
Research sponsorship. Digital computer 
circuits requite tliat a Targe number 
of tolerance conditions be met simul- 
taneously. Uni\ersih’ has descloped 
simultaneous non-Iincar algebraic equa- 
tions describing these conditions which 
can be solved bv digibil computer, l-'or 
furtlicr details, write Gene II. Lcicliner, 
Unis’crsity of Illinois, Digital Computer 
Laboratory, Champaign, 111. 

► New Business— New orders recentU' 

announced by avionics manufacturers 
include: 

• General Precision Laboratory, S17 
million from US.M'”s .\ir Materiel Com- 
mand for additional quantities of the 
AN/APN-81 and APN-89 Doppler iias- 
Igation ssstems. 

• Ford Instrument Co., 515 million 
from Air Materiel Command for pro- 
duction of AN/ASN-7 dead reckoning 
nasigation system. 

• Collins Radio Co., 59.9 million from 
AMC for UHF grouiid-comniunications 
equipment, including 1,500 AN/GRC- 
27 sets. Collins also received 519.5 
million Nuv\’ Bureau of Aeronautics 
contract for' 2,500 .^N/.5RC-38 111’ 
transceivers. 1,100 .-\.N/ARR-4l receiv- 
ers, antenna couplers, test equipment 

• Consolidated Diesel Electric Corp., 
SI million contract from Civil Aeronau- 
tics Administration for ixnvcr units to 
proside shindby power for C.^A radars 
in tlic event of loss of regular commer- 
cial power. 


PROVIDE OuMl>4(dutff 
PERFORMANCE AND ECONOMY 



o 

RUMBER TREADS ... a wid* ehoic* «( 
tr«ad» suitvd ro all typvs of floon, iBcliid- 
inq Damolleprade ell, water and ehemleol- 

WHeefs hlqUy adapted to reoqh inaqe. 

e 

RUST-PROOFED . . . by dne platinq. 

wherever water, steom and corroding chant- 
kak ore freely wed. 

o 


STRINO GUARDS . . . Even theogh string 



o 


LUBRICATION ... all swivel end wheel 
bearings are factory pocked with a high 
quality grease that "stands op" under at- 
tach by heot and water. Zerk fittings are 
provided for qidck grease-gun fubtfeotien. 


FREE MANUAL 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

e.-VIl-angle isolation mount, I'vpc B-6-1, 
with niaximuni lu.id r.itiiig up to -10 
pouiids. Iia.s interchangeable dimensions 
with .MIL Size 2 ninnnts. Internal 
clamping keeps tiansmissibiliti at reso- 



nance below a value of tlircc. Mount 
reportedly shows negligible cli.mgc in 
performance over temperature range of 
— 56C to 120C. Barry Controls Inc., 
815 Pleasant St., Watertown 72, Mass. 

• Miniature sequence timer, .Model 
.\GC. weighs 3i-tl oz„ mc-asuics 
21.xUxll to 2J ill. deep, depending 
upon number of printed cirniit decks. 
Units can be supplied witli 1 to 4 decks 



each with 2 to S contacts. Use of 
printed circuit plates makes possible 
quick dcliscrs- of special commutator 
time sequence arr.mgcnicnts to cus- 
lomer requirements, finiilsford & Co., 
Inc., <>70 Milton Road, Rye, N. Y. 


• Snb-iniiiiaturc jsrccision wire-wound 
potentionictcr with jewel bearing tc- 



(|uitcs onK 0.01 oz.-in. torque, mca- 

Sam'e- of Vo'to VsO.Oo'o olmis witli 
linciirits of 0,5Cf. i.ilcd 2 watts for 
fiOC rise. Operating temperature range 
is — 55C to 150C. Ace Electronics Ss- 
sociates. Ine., 103 Dover St.. Somer- 
ville 44, -Mass. 

• High temperature capacitor with low 
dielectric absorjition. operates at temper- 
atures up to 2D0C without derating, ha.s 
power factor less than 0.0005 and “Q” 
above 2,000. St.iiidard units have in- 
sulation resistance greater than lO" at 
2000C, more than 10" at room temper- 
ature. Units arc available in sizes from 


0.001 to 2 infd., 1 50 to 4,000 volts <1.c,, 
witli tolerances of 1-10 percent. Balco 
Research Laboratories, 49-55 Edison 
Place, Newark, N. J. 

Microwave Devices 

• El IF microwave generators, a new 
line covering band from IS to 50 kinc. 
utilizing mtercliangeabic tuning units, 
arc now available from Polarad Electron- 
ics Corp.. 43-20 34tli St- Long Island 
City 1. N. Y- 

• X-band klystron, Model VA-S06, pro- 
vides 2,000 watts continuous power in 
the 7,123 to 8,300 me. range, with 
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SAVES WEIGHT! 
SAVES SPACE! 

Meets Military Performance Requirements 

Send them higher and farther . . . with better pro- 
tected electrical systems. MP-700 Series — the 
important new development in breakers — is so 
small you con use many more and still end up 
with less weight. Give circuits individual protec- 
tion instead of grouping. Performs in accordance 
with MIL C-5809 B (ASG). Self-cleaning contacts. 
Industry developed equipment (IDE) approval 
issued August 31, 1956. 



Write for detailed Spec Sheet No.AW-2 


MECHANICAL PRODUCTS, INC. • jackson, Michigan 



power gains of approximately 50 tJh. for 
frcqncncv. iimplitiielc or phase modu- 
lated input signals. Tube is water 
cooled, has four casity cascade ampli- 
fier that can be tuned to within 25 me 
of specified center frequency. Complete 
specs and data ate available from \'nrian 
••Vssociates. .Applications Mnginccting 
Dept., Palo Alto, Calif. 

• Direct-reading attenuator, T\’pc 
MKHA. covers range of 50 to 75 kmc., 
for use in RG-98/ii hpe waveguide. 
The unit can be calibrated to 50 db., 
with maximum calibration error of 0.1 



db. or 2% of reading whiclicvcr is 
greater. Transmission loss is less than 
I db. and not inchidcd in calibration. 
T-R Machine Works, Inc., Klcctronics 
& X-R:iy Div.._ 26-12 Borough Place, 

• Broadband milliinctet waveguide crys- 
tal. for mixer or losv-levcl video de- 
fector use ill the 26.5 to 75 kmc. range, 
incasutcs Axixi hi. Crs-stal case is sil- 
ver plated brass and forms a section of 
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itegrati. 


What happens to metals at 
25,000 m.p.h. 200 miles up? 


General Mills scientists are finding 
some of the answers to this question, 
which bears directly on space ships and 
man-made satellites. 

Their findings indicate that mate- 

properties not found in today’s ores 
and alloys. Since few new metals re- 
main to be discovered, they conclude 

properties to cope with the heat barrier 
and to keep vehicles from dismtegrat- 
ing under particle bombardment. 

The study of metals in space flight 
represents but a single phase of Gen- 
eral Mills’ over-all program of advanced 


exploration in theoretical and develop- 
mental physics, 

Findings in this “research for tomor- 
row" are being translated regularly into 
practical applications for industrial and 
military use today. If you have product 
or production problems, you can profit 
from these applications, and from our 
high-level production facilities. 




AUTOFABr buHt tor the peasant 





tronic components on printed cir- 


MECHA NICA L. DI\/tSION OF General Mills 

CREATIVE RESEARCH AND DEVELOPMENT -f- PRECISION ENSINSERINO AND PRODUCTION 


EQUIPMENT 


Silicone Rubber Is Electrically Conductive 


new dmclopmcnl in silicone rub- 
bers (AW Jim. H. p. S2)-clcctriciilly 
ciiiidiictive compounds— has just been 
lUiidc iiviiiliiblc iir production quantities 
b\ the Silicone dir ision. Union Carbide 
ami Ciitbon Compain. 

The inaiiufiicturcr u>s 111, it "the new 
clistomcis arc liigliK nnmnal in that 
they retain their coiiductir ity k ith little 
tliaiige after both rcpe-.itcd flexins o\cr 
100,000 cycles, and while under con- 
siderable stress-ereii at 200% elonga- 
tion— to the point of tseing the best 
yet seen in reported sakics on elisto- 
nieric materials." 

Called Union Orbidc X-H1&. tlic 
ne«. conduethe silicone rubber enjoys 
all the usual •.idmntages coiiimon to iion- 
condnctiie. silicone rubbers— resistance 
to liigh and low tcinperatcires (the new 
compound's lempeniture limits under 
contiiinous exposure iire —SOI' to 
-l-dOO!''), wc-dtlicring. corona, ozone and 
having the quahts of being |enctally 
inert. 

By eontrast, conductive orgaiiit rub- 
ber has approximate temperature limi- 
t.itions-depending on tlic particular 
compound- of about OF to -f 2sOF, and 
its resistivity can change radically under 
niiinufactnring operations or srith any 
appreciable amount of Hexing. 

Aviation Applications 

.A Union Carbide spokesman told 
.Avi.vnox W eek that X-1516 is cur- 
rently attracting more industry interest 
than any of its other silicone rubber 
products. 

flc said tlmt the Royal Canadian Ait 
Force is currently testing X-H16 as 
both a thenual sving de-icer and as ma- 
Iciial for camera warmiog blankets. In 
the latter application, the conductis’c 
silico mbbcc is laminated between two 
slicets of general purpose. noiKonduc- 
tis’C silicone rabbet, such as Dosv Corn- 
ing K-1035. to provide electrical in- 
sulation for tire conductis’c X-1 316. The 
heating blanket is shaped to confomi 
generally with the shape of the camera 
to be Ircated to ptoiide a close, and 
therefore efficient, fit. 

Union Carbide said that U. S. air- 
frame manufacturers have also cx- 
ptt.vvcd interest in X-1 316. Among them 
is Chance Vouglit. which is interested 
in [sossiblc use of tlic material in a 
tooling program for manufacturing air- 
craft assemblies by adhesive bonding 
ratlier than by comcntional riveting. 

'ITic flexihib rubber heating bLinkets 
would be u.sed to set the adhesive bond 
while under pressure. Use of silicone 
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Saves 40% Space! 


STRONGER, TOO 



Offer All The Extras As Standard! 


up to 40% IPPM 



You’ll find many answers lo automatioa in 
your plant wiib T-J Spacemaker Cylinders! 
Designed with years-ahead features for top 



costs! Write The Tomkins-Jebnson Co., 
Jackson, Michigan. 

MEMaca OF THE NanoNAL fluid powea assooation 




rubber allows the blankets to be heated 
as liigb as 400K for indefinite periods 
and to 4501-' intcnnitlantly. 

X-1516 Conductivity 

The cornpam says that Fairchild and 
Convait are also interested in X-1516 
tor unspecified uses. 

Conductivity of X-1516 is achieved 
thnnigh the use of carbon black as a 
Slier. The degree of conductivity in 
silicone riibbct can be varied by the 
tvpc and amount of carbon bkick used. 

Union Carbide points out that 
“while any black will produce a cou- 
eluchvc silicone elastomer, acetylene 
black has tlie most desirable combiiia- 
Hon of ptoixrtics for the practical 
])rcparation of conductive silicone 
rubbers. Acetylene black’s extremely 
high electrical conducti'ily coupled 
«itli its compounding versatility make 
its use highly desirable." 

Addition of Siliea 

It is possible to use a mixed silica- 
carbon black filler to control the elec- 
trical conductivity or processing proper- 
ties of conductive silicone rubber stocks. 
If small amounts of silica arc added to 
an acetylene black filled stock, the ex- 
trudability and calendcrability of the 
rudder is improved. 

Addition of silica also increases the 
tensile strength and hardness of silicone 
rubber and decreases its elongation. 
And, since the silica’s effect on resistivity 
is small, its addition provides a con- 
venient means of producing an entire 
hardness family of conductive rubbers. 

Price of Union Carbide's X-1516 
ranges from S4 to 55.60 a pound, de- 
pending on the quantity produced. 

Boeing Recovery Closer 
B>.'S2 Production Gap 

Boeing Airplane Co., through inten- 
sive schedule recovery program, is within 
two airplanes of its master B-52 delivery 
schedule. 

Aitemator-pack difficulties, fuel sys- 
tem rework, engineering changes to 
increase performance, new sealing pro- 
cedure on fucj cavities caused slip in 
schedule. 

Recovery program, with target of 
icaching within nine planes of master 
schedule exceeded this goal by seven 

Boeing YC-97Js Complete 
MATS Logistical Tests 

Two Boeing YC-971 aircraft pow- 
ered by Pratt dr Whitney T3-1 turbo- 
prop (jngines were transferred to another 
command after completion of tests by 
Military Air Transport Service of tur- 
bop^ aircraft as logistical carriers. 
Mats reported satisfaction with tlie 
performance of tlic aircraft. 
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Con Diesel Develops Automalic 
Standby Power for Radar Stations 


A completely automatic, dual diesel 
standby powcrplant to supply electric 
current to gap-filler radar stations in 
case of commercial power failure arc 
being delivered to the Dcparliucnt of 
Defense by Consolidated ijiescl Elec- 

(Cap-fillcr mdar st.itioiis arc instilla- 
tions which coLCr gaps between main 
and imxiiiars' radar stations bec.-uise of 
imcsen terrain or other reasons). 

laibcle-d Model 4000. tlic compactly- 
packaged powcrplant will be vised for 
60'S of all gap-filler radar instillations 
in the U. S., according to Con Diesel. 
Automatic Check 

Hero is wliat the automatic power- 
plants will do; 

• Fhiehiation or fiiilurc of commer- 
cial power triggers the Model 4000 to 
disconnect the inconiiiig commercial 
power, riicii both of its diesels stirt 
siiiniltanconsly. Full elcctrie.il load will 
he supplied in 12 sec. or less. 

• First diesel to reach full power mit- 
|)iif signals flic second unit which turns 
itself off .ind returns to standbv cmidi- 

• .Automatic cheek of the commcrdal 
power siipph voltage after the voltage 
has returned to the correct tango is pro- 
vided. If commacial power remains 
within correct limits, tlic unit switches 
the radar station to commercial power, 
shuts itself off. and tlic operating diesel 
returns to standby condition. 

I'lic unit also sends signals concem- 


ing its own operating conditions to tcch- 
nician.s ;it control centers miles away. 
If one of the diesels fails to put out .suf- 
ficient power because of lubrication or 
other malfiuictidii, it turns itself off and 
signals to the main control station the 
fact tli.it it lias f.iilcd and the reason 
why. 

.A inemory system, which records coii- 
ttol or mcdianical deficiencies in the 
units, indicates to control station tech- 
nicians wliat repairs arc iicccssarv and 
wliat parts need adjiistmciit or rtplaec- 

.As the failing unit shuts itself down. 
i( signals to the standbv diesel to start 
up and take over the load. 

Awarded Contract 

The company has also been aw-.irdcd 
a Sl-iiiillioii contract for similar luito- 
iiiatic electric generator sets bv the 
Civil .Aeron.iufics -Adniinistratioii. The 
power units will be used to supply cur- 

iiicrcial power /ailurc. First shipments 
will lie made in .April. 

Con Diesel’s automatic power equip- 
ment in the Continental Radar Svstcui 
plavs a large jxirt in tlie operation of 
S.AGE. the Scmi-.Aiitomatic Ground 
Kiiviionmcnt System, according lo the 
iniin II fiictiircr. 

The company savs that, within the 
last 18 moiith.s, it has received orders 
for over Sfi-million worfli of special 
generator sets to support advanced e'lec- 


SAVE 

Precious 
Assembly Time 

A leading aircraft company says— 
and these are their words, not ours... 

"Laminum Shims simply p-e-e-1 
down to exact site. This takes 
about a minute instead of & half 
hour’s grinding time. As toler- 
ances become tighter, Lsmimim 
Shims are a must. ■■ 

Laminated Shims of LAMINUM* 
are made to your exact blueprint 
specifications— of Brass, low car- 
bon Steel and Type 302 Stainless 
with ,002” or -003“ laminations. 
Also in Aluminum with .003" 
laminations. 

FREE ! Aefiio! sowpfe of Laminum 
and Engineering Data File. 


o LAMINATED Q 
O COMPANY, INC. O 
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"What do you 
need for a 



Frank W. Fink, V.P., Chief Engineer 

successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages : 



DIVERSIFICATION - Ryan is in all fields of aviation - 
Airframe — Propulsion — Electronics, 80 percent of Ryan 
engineering is challenging design work in Jet VTO — 
Global Navigation— Jet Drones— Missile Guidance— New 
Planes — Missiles— Jet Engine Metallurgy and Rocket 
Combustion. 

SIZE — With 950 in the Engineering Division, Ryan is 
big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 

STABILITY — In 34 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning — CW Radar, 

GROWTH — Ryan Engineering Division has tripled in 
three years, Ryan leads in Jet VTO— Automatic Naviga- 
tion-other fast-growing fields. 


CLIMATE- You will enjoy sunny, clear-sky San Diego 
where living is unlimited— where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 

Ryan needs all (ypes of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists, Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 



Engineering Division, Ryan Aeronautical Company 
2702 Harbor Drive, San Diego 12, California 

Please send me your free illustrated engineering brochure. 



RYAN AERONAUTICAL COMPANY 
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Mobile System Developed for Matador 


By George L. Christian 

A new. al]-tCTrain_inobilc ground sup- 
port ivstcin hits been developed for the 
TM-61B Matador (AW fan. 28, p. ?0). 
Glenn L, Martin Company's latest \cr- 
sioii of the surface-to-snrf.icc tactical 
guided nrissilc. 

Self-Sufficient 

The completely sclf-sufEcicnt ground 
support system is made up of two 
scliicles— a multi-purpose prime muset 
called the MM-1 I’cractur.er. and a 
Matador-eiirrying semi-trailer, the Trans- 
launcher which sends the missile on its 

Kes to the truck-trailer's ability to 


blaze its own trail o\cr terrain im- 
passable to standard military trucks is 
the Iwrrel-likc, losv pressure pillow tires 
on which both tractor and trailer ride. 

b'our compiinics are cooperating in 
this phase of the US.AK's Matador 
ucaixms system program. 

Ilie Martin Company builds the 
missile and is the prime weapons sys- 

riic Tcracruzct was cn|inccTcd and 
built by b'out W'hcel Dtisc .Auto Com- 
pany. 

lilt rranslaunclier semi-trailer is 
|wrt of a nc\\’ ground support system 
dcscloped by Goodyear Aircraft Corjj. 
fur use in launching the Matador mis- 
sile. 


Goodyear Aircraft built the prototype 
trailer, has subcontracted production 
units to I'nichaiif Trailer Company's 
Missile Products Division. 

"Ilic tubeless, bag-likc Terra-Tires 
were designed and manufactured by 
the As’iation Products Division. Good- 
yc-ar Tire and Rubber Co. 


Tubeless Terra-Tires 


and four on the Translauiicher. Each 
huge tire is 5i ft. long and JJ ft- in 
diameter- Air prcs.surc varies from 3 


Terra-'J ire fcjitnrcs include; 

Pressure in each tire may be con- 
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The Formula That Revolutionized Music 


Mathematicians long ago divided an octave into 12 
equal semitones, each a successive power of ihe twelfth 
root of 2. This “equal temperament” formula was the key 
to a new world of music that could be created for much- 
simplified instruments. We like this example of one of 


the Arts benefiting from one of the Sciences — and of 
mankind benefiting from both. The example contains the 
mightiest of the Sciences, a new world of thought, creative- 
ness, and refinement of design. These elements exemplify 
the work of Litton Industries in advanced electronics. 


LITTON INDUSTRIES bevebly hills, California 

Planti and Laboratories in Cali/ornia, Maryland, Indiana and New York 

PICITAL COMPUTSDS a CONTBOLS SASAB A COU NTSBU EASL SSS INEIITtAL CUIKANCE SPACE SIMULATION RESEARCH 

MICROWAVE POWER TUBES AUTOMATIC SATA PROCESSING SERVOMECHANISMS PBECISION COMPONENTS A TRANSFORMERS 
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Taking glacier “portraits” at 10,000 feet 


Skimmiii" over llie Oscades far above limberline, pho- 
tograplier Hugh Ackrovd and pilol Jolm Inman (le« into 
every ice-clogged canyon from Mminl Rainier soulli lo the 
Three Sistcr.s. Often skirling «ilhin 50 feel of ibe jagged 
surface, they completed a photographic survey of the 
range's shrinking glaciers in one day. 

A veteran pilot himself. Mr, Ackrovd says “I can fly from 
Porlland to any job anywhere in hours, and I often do. 
Sometimes it calls for Hying as rugged as our glacier trip, 


but Chevron Aviation Gasoline always gives me the extra 
push 1 need whenever I need it. Chevron notcr fouls [dugs, 
either — keeps the engine running smoothly under the 
toughest Hying conditions.’' 

Back at his home air|iorl of Hillsboro, near Porlland. John 
Inman says "I'm an A & E, and I've seen lU’M Aviation 
Oil end my Iroultle with sticking valves anti rings. W hen 
I open up an engine I can tell if it’s been run on ‘RPM’ 
— it keeps parts so clean it almost doubles engine life.” 



trolled by tlic Tcracruzcr driver to 
adapt it to the terrain over wliich it 

• Susjxtosion of the tires in fore-and- 
aft [wirs is such that tlic forward tire 
bigs can be tilted upward to act as 
compactors to p,ick downi snow, sand 
or mud, if necessary. 

• Wide tread allows the heavy vehicles 
-cjicli weighs H.OOO ib.-to negotiate 
almost any type of terrain such as 
ijouldcr-strcwn arras, rough iiills. tun- 
dra, snow, and swamps. 

• Low pressure permits the truck-trailer 
to travel over such bumpy surfaces as 
milroad tracks at speeds up to 25 mph. 
while transmitting tirtuallv no shock 
or vibration to missile or personnel be- 
cause the soft rubber bags engulf tails 
niid tics and the vehicles flow over the 
iibsbicles. On smootli terrain, the ma- 
thine can travel tip to -10 mph. 
Teraeruzer Detoils 

■Ml eight wheels of tlic Teraeruzer 
arc powered by a single. 250-lip. Con- 
tinental aii-coolcd engine. The engine 
also supplies the power needed to oper- 
ate the missile ground support cqui|)- 
ment such as cranes and elcctrieit). 

The Teraeruzer is a multi-purpose 
schiclc- Other than towing the Trans- 
launcher. it can. without altering its flat 
!>ed nr frame, transport missile noses, 
boosters, fuel, crane, scjiiadron cargo, 
coinimmicatinns and supply gear and 
provide the necessary testing power, 
fills concept constitutes Goodvear .Air- 
craft’s basic miaile ground support svs- 
icm for the 1'M-f.lB. 

The rab-oier-engine style lehicle 
wvighs 1 5.000 lb., is 30 ft. long and 9 
ft. wide. Its IS-ft. flatbed body has an 
8-ton cajxicits. 

The 'i’ranslauneher. which also 
weighs 1 5.000 lb., is 34 ft. long-some- 
what shorter than the Matador-and 
9 ft. wide. 

•All equipment will operate in tem- 
[Jcmtutes from —651'' to +125F. 

Both the Teraeruzer and Trans- 
launcher arc air transportable in a Lock- 
heed C-130 Hercules. 

TM-61B Matador 

Martin's TM-61B Matador is longer 
than the original missile, has increased 
range and a more powerful engine. Its 
blunter nose houses an improved guid- 

h'olding svings allow the missile to 
be h.iuled over roads, yet it can he put 
into flving condition in minimum time. 

The Ahitador’s dimensions arc: s|xm— 
22.9 ft.; lcngth-42.1 ft.; fuselage diam- 
eter- 54 in.; gross weight-] 5.000 lb. It 
is powered by an .Allison J-35 jet engine. 

Production of the mam eoniponents 
of the missile sy.stcin has altcads begun 
under multi-million dollar Air Torcc 
contracts. .All items of the missile 
ground-support svstem sverc developed 


FAMILIAR 
TUNE.. 




BRIGHT 
NEW BEAT! 


One company after another plays “Your Future 'With Us", hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 

We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modem helicopter, our baby has had 
less than two decades to prove its unique capabilities. 

While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world's most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 

Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 



SIKORSKY AIRCRAFT 

eZIBOEPORT-STRATFORD, CONNECTICUT 


AVIATION 
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lore you — xiving ■ roady panorama of op<Io- 



McGRAW-HILL PUBLICATIONS 


for tlic USAf’s Air Rniiircli and Dc- 
vcloptiienl Coniinand. wifli Iccliiiical 
guidance from W'riglit Air Dc'cloj)- 
mciit Center, for T.icticil Air Com- 
mand use nitli the Matador. 

Predecessor Model 

I hc TM-f)l Mjhidor, predecessor of 
the I'M-blB. u'us tr,ins]xicted and 
lituiiclicd from a diflcroit type of trailer. 

Tlie transport \’eliicte was dcseloped 
in 1951 through a coopcratisc effort by 
Martin engineers working witli design- 
ITS from Union Snitch & Signal di- 
vision of Wx’stiiigiiouse Air Brake Co. 

'I'hc launcher, whose chassis was 
made bs l-'riicliaiif I'railer Compam. 
n-as manufactured by U. S. dr S. 

I hc tandem a-dc trailer mounts all 
the electrical, hydraulic and mechanical 
umtrols necessary for launching the 
missile. 

Ihe TM-61 Matador has been on 
duty oversc-.is since March 1954. 

OFF THE LINE 


Lockheed Aircraft Senicc and its 
jjarent eompaii;. Lockheed .Aircraft 
Corp., ncrc commended by Rear Adm. 
lames S. Russell, Chief, fs'asy Bnre-au 
of .Aeronautics, fot ''tvsohing difficult 
uigiiiccring, production and flight prob- 
IcTiis in modifying four P2V-7 Nc])- 
func patrol bombers and hasc con- 
tributed substantially to the support 
and success of Operation llccpfrceae 
II.” This is the Navy's current expedi- 
tion in Antarctica, lire modifleations 


involved; rigging the aircraft with both 
skiis and ccmscntioiial hmding gear, in- 
stallation of special heating exjuipmciit 
for |)re-licating engines prior to take 
off. pros'isicBiis fot heating the aircrafts’ 
interiors while being serviced on the 
ground, and installation of JATO bot- 
tles for additional thrust at hike off. 

Ten cx]sIosion-ptoof test stands for 
IJtoduetion testing fuel controls for 
Pratt & Whitney .Aircraft's |57 and 
J75 jet engines will be manufactured 
fot P&WA by Consolidated lliesel 
Electric Corp.’s 'I'cst Equipment divi- 
sion. The shuids, cqui|jpcd with 125 
Irp. variable speed drives, will luindlc 
fuel flows u|) to 30,000 Ib./hr. and jjics- 
sures to 1,000 psi. The stands arc de- 
signed to accommodate the addition of 
automatic electronic contrul and re- 
cording equipment at a later date. Test 
consoles ate isolated from drive motors 
by cinder block walls to protect the 
operators. 

Mobile, ground support equipment, 
incorputatnig a gas turbine cumpicssor, 
is being maiuifactured bv Consolidated 
Diesel Electric Cotp. for the Rov-a! 
Canadian Air Eotcc’s .supersonic Ch'-I05 
jet fighter, I'lic eoinpiuiy' will supple 
the self-irropcllcd pncuiiratic power- 
plants. usexl to start the Cl'-103. under 
an S36.000 contract, 'lire gas turbine 
compressor is rated at 117 Ib./niin. at 
5U psi. and 3701'' discharge tcmperiitnrc 
on a standiitd day. 

A USAE contract for precision cam- 
era parts made from titanium has been 



Detection Gear Locates Minerals 


Sikorsky S-55 of Aero Service Corp. is fitted wifii devices on the nnsc, on the tail and 
under the tail boom to detect the picscncc of le-ad, copjKc and ainc deposits under 
ground. New magnetometer gear, dEvcIo])cd by Geophysical Depuctnient of Newnioiil 
Mining Corporation of New York indicates the size or grade of the ore body. Other 
equipment is carried fot locating radioactive ores. .Aero service has flown more than 1 
iiiilliuii nii. with airborne clectromagnclie equipment for the mining industry. Ilclicoptcrs 
can covet mote ground in a day tliaii ground crews can in montlis. 
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avv-arded to Gordon Enterprises, camctii 
iiiamifacturers. One part will be camera 
shutter blades .007 in. thick, about the 
same thickness as photographic film. 
The titanium shutter blades, which 
combine high strength with extreme 
lightness, will allow camera shutter 
speeds heretofore unobtainable. The 
titanium blades ate also corrosion- 
resistant. 

An undisclosed numbet of twin-jet 
Douglas A3D carrier-based air craft arc 
being converted to aerial tankers. 
Probe-and-droguc system will be used. 
Conversion kits will consist of a reel, 
hose, drogue and dump line. In addi- 
tion, large extra fuel tanks will be in- 
stalled in the planes' bomb havs. The 
hmker unit within the bomb bav will 
be self-sufficient except for the power 
source and remote controls. Also, all 
A3D aircraft will be converted as re- 
ceivers by the addition of probes so 
that they niity be refuelled in flight bv 
tanker aircraft. The 600 mph-plus 
tanker A3Ds will be used to refuel Navv 
lighter, interceptor and bomber aircraft. 
Flight Refueling. Inc. of Baltimore, 
Md.. has been awarded a S2-milIion 
contract for design and production of 
the hose reel installation. 

WHAT'S NEW 


Can you qualify 
for one of these 
six specialized 
engineering 
positions? 


1 


Experienced Instrument Engineer. Design 
work on aircraft instruments, controls and 
displays. Electrical Engineering degree or 
equivalent essential. Human Factors 
engineering experience on displays desired. 


Publicalions received: 

Patent Notes for F.nginocrs— by C. D. 
Tuska— Pub. by XtcGfiiw-Hill Book Co., 
Inc., 330 West 42nd Street, New York 
36, N. Y. S4.00; 192 pp. 

This, the seventh edition, gives a 
cleir idea of what patentable inven- 
tions are and how to protect tiicni, 
with explanations of liow applications 
arc prepared, filed, and acted upon. 

The Journal of Ait Lavv and Commerce 
—Ed. by Edward C. Sweeney— Pub. 
quarterlv by the Transportation Center 
at Northwestern Universitv. ISIS llin- 
man Avenue, Evanston,’ III. Single 
copy, 51.75; subscription, 56,00. 

Phe founial cov ers the latest dcvclo|r- 
incnts in domestic and international 
aviation, issues and trends, recent court 
cases, state and local av iation news, and 
includes a bibliographv of pertinent 
books and periodiotls. 


2 

3 

4 

5 

6 


Experienced Human Factors Engineer. 
Design work on aireraTt control and displays. 
Induafria! Psychology degree or 
equivalent essential. Speci6c experience 
on instruments desired. 

Experienced Aircraft Air Conditioning 
Engineer. Work on weapons system advanced 
design aircraft. BSME or equivalent 
essential. 

Experienced Aircraft Engineer. Work on 
environment control engineering or weapons 
system odvanced design aircraft. BSME or 
equivalent essentiai. 

Experienced Aircraft Engineer. Work on 
escape systems design on weapons system 
advanced design aircraft. BSME or BSAE 
degree or equivalent essential. 

Experienced Aircraft Engineer. Cockpit 
arrangement and proviaion studies on 
weapons system advanced design aircraft 
BSME or equivalent essential. Human 
Factors experience desirable. 


Competition Among Domestic Air 
Carriers-Prepared by the Civil Aero- 
nautics Board-Pub. bv the .Air Trans- 
port Association- Mav be ordered from 
Mr. Gilbert L. Bates. Research De- 
partment, Air Transport .Association, 
1107 Sixteenth Street. N.W.. Wash- 
ington 6, D. C. 590.00. 

Two studies, based on the Origina- 
tion .and Destination Surveys of the 


CONTACT: 


Mr. Lcs Stevenson, Engineering Personnel, 
He||t- .'iW.WV, .Will .ViiiiTii-sii Aviatiiin, Inv., 
Los Angeles 45, California, 


LOS ANGELES DIVISION 

NORTH AMERICAN AVIATION, INC. 

NORTH AMERIC4N HAS BUILT htORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


AVIATION 



JUST OUT- 1956-57 
edition of Jane's 
All the World's 
AIRCRAFT! 



CAB and conducted in March and 
Scptanbcr of 19S5, provide for the 
litst tiiijt: qiiicfc and aiilhoriUtivt an- 
swers to many questions about competi- 
tion ill the nation's sclicdulcd airline 
indnstry. 

Hying Saucers: An Analysis of tlic 
Air Force Project Bine Book Special 
Report No. H— by Dr- Leon Dai idson— 
Pub. by Dr. Leon Dasidson. 64 Pros- 
pect Street. While Plains, Nc«' York. 
SI .00; 83 pp. 

As a public service. Dr. Davidson 
lias presented a photo-ollsct copy of 
the full text of the Air Force report, 
some of the important tables and figures 
from that report, and his o«n analysis 
of it. 

ASTM Methods for Chemical Analysis 
of Metals— Pnb, by, and available from, 
thu American Society for Testing Mate- 
rials. 1916 Race Street, Philadelphia 3. 
Pa, S8.00; 640 pp. 

I'his publication is essentially a part 
of the Book of ASTM Standards, and 
tonhiins all AS I'M methods for chemi- 
cal analysis of ferrous and non-ferrous 
metals and alloys, including spcctro- 
chemical procedures. 

Reports Available: 

Atmos|>heric Models— Pub. by, and 
mailable from, at no charge. General 
Electric Compiiny. Missile and Ord- 
nance Systems Department, 5198 
Chestnut Street, Philadelphia. 28 pp. 

Guided Missiles: Modem Wca|)ons for 
the .Modem Army— Pub- by , and avail- 
able- from, at no charge, deneral Elec- 
tric Company. Missife and Ordnance 
System.s Department, 3198 Chestnut 
Street. Philadelphia. Pa. 16 pp. 

'Hie brochure includes a 45 r.p.m. 
recording of the launching of the 
Army Bumper missile. 

The following reports arc available 
from the Office of Technical Services, 
U. S. Department of Commerce, 'W’ash- 
ington25, D. C,; 

Preliminary Measurements of Non- 
stcadr Vclocib'es in a Single Stage Axial- 
Flow Compressor— bv II. Ych, H. M. 
Croner, and D. E. Andrews, the (aims 
Hopkins University for Wright Air 
Dcselopment Center. Order PB 
121434. S1.25; 48 pp. 

A Design Manual for Regenerative Heat 
Exchangers of the Rotary Type— b> 
H, II. Sogin and K. Hassan, Illinois 
Institute of Technology for W'riglit 
Air Development Center. Order PB 
121469. S3.25; 122 pp. 

Study, Standardization of Specifications 
for Insulated Wire- by M. A. Horn and 
R. W. Stoncbumcr. Jr., Corxey Engi- 



you're wishing for a challenging, 
vital position — wishing to work 
with eminent and respected col> 
leagues and excellent facilities 
within an otmosphere of constant 
research and development, your 


MARTIN PHILLIPS 


personnel director 


NSTRUMENTATION 


LABORATORY 
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nccring Co. for Wright Air Develop- 
ment Center. Order PB 121318- $.75; 
29 pp. 

A Quick Disconnect Adapter for Ex- 
ternal Power Cablc-by J- W. Hamil- 
ton. Airtron, Inc. for Wright Air De- 
velopment Center. Order PB 121283. 
S.75; 26 pp. 

Study of Coiled Tubing for Aircraft 
Hydraulic Systems— by C. H. Cooke and 
R. D, Stouffer. 'I’hc Glenn L. Martin 
Co. for Wright Air Development Cen- 
ter, Feb, 1955— Available from Office of 
Technical Services, U. S. Department 
of Commerce. Washington 25, D. C.; 
order PB 121477- $5-00; 113pp. 

Properties of Molybdemmi Disulfide 
-Designated Bulletin Cdb-3 in the 
Climax Chemical Data Series— Issued by 
Climax Molvbdemim Co.. Dept. L, 500 
Fifth .Avenue, New York 56. N. Y„ 
and available on request. 2pp. 

Regulations of the Administratoi, 
Part 507, Airworthiness Directives-A 
Civil .Aeronautics .Administration |mb- 
lieation available from the Superin- 
lendent of Documents, Government 
Printing Office, Washington 25. D. C. 
Subscription price, SI. 50 domestic; $.50 
additional if mailed to a foreign address. 

Engineering and Design Mamial-To 
l>c published by the Investment Casting 
Institute in the late Spring of 1957; 
may be ordered in advance from the 
Institute. 27 Fast Monroe Street, Cliic- 
;igo 3. Ill, $3,00; 64pp. 


Sud-Est lo Produce 
500 Alouette Cojiters 

Paris— Sud-Est Av iation lias set a pro- 
duction and s;i1cs goal of 500 for its 
turbine-powered S- E. 3130 Alouette II 
helicopter, holder of the roturv-vving 
world's altitude record of 26.9'52 ft. 
Mass production of the nmlti-purpose 
helicopter is under way in Sud-Fst's 
Coutneuve plant near Paris. 

Alouette II now is rolling off the 
assembly line at the rate of 13 a montli. 
At the end of 1956, 32 production 
models of the five-place copter had 
been delivered to the govcniment. 

Bristol Awarded 
Overhaul Contract 

Winiii]x:g— Bristol .Aircraft (Western) 
Limited of AA'innipeg has been awarded 
a $1,220,000 defense contract for the 
repair and overhaul of Roval Canadian 
•Air Force aircraft during the two veats 
ending March 31. 1958. 

'llic Bristol plant in Wjnni|)cg is one 
of the largest in Canada, and it has 
been doing extensive work for defense. 



Space 
awl FociCilica 

-4^ 



Ideal for the manufacture, 
test, maimenanee. modifiea- 

craft, aircraft roni|iouciils, 
armament, guided miseilee, 
drones, jet engines, rockets. 

Five thousand acres isolated 
from iiopiilous regions. Four 
long runways, which can he 
readily expanded. Large 
parking aprons. Operational 
buildings & liaiigars. 

BLYTHE AIRCRAFT 


CORPORATION 




mreo 



You see more narco VHP arvten- 



narco 

NATIONAL AERONAUTICAL CORP. 
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. . . fired by an almosphere of enthusiasm and progress, is refiected in the all-new 
B-5^lslesl achievement of the team ot engineers and scientists at CONVAIR- 
FORT (VORTH. America's first supersonic bomber, and another “first" from 
Convatr. But for the scientist and theengitwer at CX3NVAIR-/OSr WORTH, still 
itewer and more stimulating projects await his imagination and ingenuity in the 
nearly half-a-hundred Air Force contracts now on hand. He feels confident of success, 
for there is a wealth of talent to complement his efforts, and no lack of technical 
facilities to expedite his work. 

And there is more, for his family enjoys a mild climate year 'round, countless recreational 
facilities, modem metropolitan educational and cultural benefits. The cost of living is low, and 
there's no state sales or income tax, which means his money goes further . . . that's imponani, too! 
You're invited to investigate the opportunity awaiting ion at CONVAIR-FORT WORTH. 

Your inquiry is confidential, of course. 



TODAY.. .write, wire or telephone PErshing 8-7311 

MR. H. A. BODLEY 

Eitpineerlng Personnel Dept. 6-P 

CONVAIR- FORT WORTH. TEXAS 


CONVAIR 

cy FORT worthed 



CONVA1R-A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Baggage Fire Detector 


Baggage conipartnicnt fire detector 
is thill slicllccl. stainless steel. Iicraieti- 
cally sealed unit weighing 4.5 oz. It 
has temperature adjtistiiieiit range from 
50F to 5501''. can withstand exposure 
to —651'' iiidcfiiiitely and to 2,0001'' 
for short periods. Detector is tivo-witc 
unit with separate terminal block and 
is mounted on slotted cover plate whicli 
fits existing cicctriail boxes. Contacts 
dose wlien tcmpcrahire rises aboi e set- 
point. Current rating is 5 amp. at 125 
\'.\C, 2 amp. at 28 VDC and 1 amp. 
at 48 VDC. It is being installed in 
Class D baggage comiwrtnicnts of new 
DC-6 and DC-7 aircraft. 

Aviation Products Division, Fenwal 
Inc., Ashland, Mass. 

Borescope Examines Interiors 

Periscope can be inserted through 
1/10 in. openings to view objects 20 
feet away. Called “borescope,” it is 


a modification of medical instruments 
used to examine the interiors of body 
cmitics. A built-in fl.ishliglit illumi- 
nates the object. Borescope may be 
inserted in spark plug hole to cheek 
ct lindcrs and valve scats for ctacks or 
used to read gages in micicar reactors 
front a safe distance. Time is saved 
in these and many other uses wlicre 
disassembh can be avoided, 'l-cns sys- 
tem, called '‘l''ontar," has objective lens 
at one end, achromatic intermediate 
lenses tliimighout length of .09 in. 
tube and ocular lens and erecting prism 
at licwer's end. 

National EIccttic Instilment Co., 
92-91 Corona Avc., Elmhurst, L, I., 
N. Y. 



Valve for Corrosion Service 


Corrosion-resistant, bubble-tight nce- 
iMc valve is compatible with standard 
fittings and pijiing methods. Mav be 
useful in handling oxidizer and propel- 
hmt in liquid propellant rocket systems. 
Non-toxic and non-burning I'alvcs are 



Light Trainer for Norway's Air Force 

Swedish-designed Saab-91 Safir is nsed bi* the Roval NorwcgUii .\ir Force as a light liaiiicr 
in primary schools. Powered bv a I90-hp. Lvcoming. the Safir has a tc,p speed of apptoxi- 
iiiatelv 170 niph., cruises at 150, and has a range of 6TU mi. Maxiiiuuii gross weight is 
2,686 lb. 1'hc trainer can be fitted with two 8-iiim. machine gnns in the wings and eight 
65-mm, rockets or training bombs. It has a retractable tiici'Cle landing gear. Civilian ver- 
sions liavc also been built in Sweden and under license in Holland. U.icd as a personal and 
business plane the Safir scats three or four |>etsons. i ' •I'liinving the rear scats a quarter-ton 
of cargo can be carried. Sei'Cia) foreign airlines base purchased Safirs for use in thcii pilot 
training programs. 


Change To . . . 

PRDTD-NUPLR 

Soft-Face Hammers! 


Case Histories Show up to 
$10,000 per Year Savings! 



PROTO-Nupla hammers bring 
every possible saving to the soft- 
face hammer user. One material— 
Nupfa/Zei: — ranges from “soft as 
flesh” to “hard as brass.” Screw-in 
tips are quickly interchanged. 
Nuplaflex tips outlast other soft- 
face materials as much as 100 to 1. 

Inventory and stock problems 
are simplified. You have less work 
damage, fewer lost man-hours, 
greater flexibility, easier training, 
greater safety. Send 10? for cata- 
log of entire PROTO line to 
PROTO TOOLS 

221S Sonia Fe Ave. , AngelGs S4. CoJif. 

Eastern Factory- lemBstown, N.Y. 

Canadian Factory-lnndon, Onl. 


These Are ftupiaflee Advantaias . . . Chech TCLem ! 


readily • Resistant to irease, oii, fasallne, and com- 

• Safe for wdrkmen's eyes-no flying particies • Re- 
duce worher fatigue > Minimum rebound to permit 
fester worh. 


shot-ioeded Impact types designed to reduce rebound. 

lie-two weights for 1', 



I OS 


AVIATION WEEK, Februory 4, 1957 





ADVANCED PROPDLSION 
SYSTEMS and EQUIPMENT 
from a new snbsidiary 
of CDRTISS-WRIGHT 


The successful development of aircraft and missiles to 
guard America's security demands the highest order of 
creative thinking plus a finely-tuned sense of respon- 
sibility. A unique blending of these essential qualities 
with the will and facilities for accomplishment enables 
Propulsion Research Corporation to solve propulsion 
problems created by fantastic speeds and altitudes. 

Whether developing advanced propulsion systems or 
the smallest possible axial blower, PRC engineers and 
scientists work in teams in an intellectually stimulating 
environment. Projects receive the benefit of impressive 
resources in research, analysis, design, prototype fabri- 
cation and test, and manufacture. 

Current programs include en^neering, research and 
development in the turbo machinery and related fields, 
and development and production of aircraft accessories. 
Underway are projects in specialized centrifugal and 
axial flow blower fans, turbo pumps, turbines, fluid 
pumps, valves, auxiliary power units and cabin con- 
ditioning units. 

In solving critical technical problems of precision 
components for aircraft and missiles, PRC is pacing 
America's progress in the air . . . and into space! 



made of polyvinyl chloride. Teflon vcl-F 
and IS-8 stainless steel, riics' pro\ide 
micrometer type adjustment by coupling 
calibrated body and indicator handle 
to fine threads that imsition the needle. 
.Ml contact «ith the lic|uids handled 

rials. 

Tile calve operates in temperatures 
up to 170K and pressures up to 170 
psi. 

Chcmtrol Coqjoration, 1513 W. El 
Segundo Blvd., Comjston. Calit. 

Ground Crew Noise-Barrier 

Eat protector for ground crewman 
endangered by jet engine noise com- 
bines fluid-filled sealing pads and simple 
self-adjustment to provide niaxinium 
noise protection and nearly universal 



flt. It uses no bulkv absorbing material 
nor la^c .scaling sliclls. Weight is less 
than 10 or.. 

Loudest noise i>roducecl by ciirrcnt 
engines is reduced to a safe level. Pro- 
duction svill begin soon. 

Radio Co:]snratioii of Aineiica, RC.\ 
Building, 30 Rockefeller Plaza, New 
York 20. N. Y. 

High Accuracy Remote Control 


f'ollow-up remote control of higli 
accuracy and low costs sets position 
of valves, variable speed drives, jacks, 



rheostats, etc. according to position of 
vernier dial on unit face. .Accuracy witli 
precision, niulti-tum potentiometer is 
= 0.0-tSo. .Adjustable anticipation slows 
coiitn)! motor as desired setting is ap- 




bGautiJuf, suiuiLj Cli«5a Q^ista, Caftjowfl 


DESIGN ENGINEERS 

find quick recognition 
of ability at Rohr 


Every engineer at Rohr works closely with interested associ- 
ates — and management. He finds respect for his ideas' — swift 
recognition for his talent. He finds a big job and a big future 
in the tremendous field of power packages — a field in which 
Rohr is the accepted world leader. He finds Rohr a real work- 
ittg company — wkh no absentee management. He finds job 
permanence and stability assured by long-range projects (cur- 
rent backlog — 5200,000,000 — 40% of which is commercial.) 

And at Rohr, the engineer and his family find new, happier, 
year-round living in sunny Southern California, 

If you are a skilled production design engineer, write Rohr 
now! Enclose resume to J. L. Hobel, Industrial Relations 
Manager, Dept. 37 
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ENGINEERS • PHYSICISTS 

GJUL 

at the 

MOTOROLA 

MILITARY ELECTRONIC 
LABORATORY 

^ IN CHICAGO 


Important assignments from the armed forces have 
created new and outstanding opportunities at 
Motorola- This is your challenge to advance your 
career with a swiftly expanding company, working 
in a modern, well instrumented laboratory. You'll 
enjoy liberal employee benefits, including an attrac- 
tive profit sharing plan, and association with men 
of the highest technical competence, Salaries are 
commensurate with ability. 


If yc 





CHItACiU, ILL. 

MILITARY LABORATORY 

Mr. L. B. Wrenn.Dept. C 

4SDI Augusta Blvd., Chicago 51. III. 

PHOENIX. ARIZONA 
RESEARCH LABORATORY 

M'. R. Couller, Dept. G 
3102 N. 56lh St., Phoenii, Ariz. 

PHOENIX. ARIZONA 
SEMI-CONDUCTOR DIVISION 

Ur. V. Sorenson. Dept. G 

5005 E. McDowell Road, Phoenii, Arit. 

RIVERSIDE, CALIF. 

RESEARCH LABORATORY 

Mr. C. Kozlol, Dept. G 
Boi 2072, Riverside. Calif. 


MOTOROLA 


proiiclied. thus eliminating overshoot 
and hunting, .\cainiey adjustments per- 
mils iiitniducticm of lost motion wiiich 
mav be dc^itablc for certain applica- 
tions. Unit is designed for use witli 
shaft numnted control gear motor with 
built-in potentionicter made by same 
inamifiictvircr but may he used with 
other gear motors. l''ollow-up time may 
be a minute or less than a second de- 
pending on contnil motor used. 

Iordan Co., Inc., 3235 W. Hampton 
Ave,. Milwaukee 9, 3Vis. 

Area Radioactivity Monitor 

Radioactivity monitor for checking 
areas, personnel and equipment. Called 
Nucliguard, the unit has nesv 3-cycle 
logarithmctic count rate meter. It is 
available with citlicr beta-gamma sensi- 
tise CM probe or gamma .sensitive 
scintillation probe, Any desired warn- 
ing lesel may be preset. When it is 



exceeded, a visual and audible alarm 
warns ]x.s)ple in the area. It plugs into 
aiiv 110 V. outlet and is only H in. x 
9 111. X IS in. Weight is about 15 lb. 
Probe has 6 ft. reach, t'.qihpmcnt has 
hiiilt-in prccalibrated test sample and 
3.600 cpm. test signal. Sensitivity is 
50 to 30,000 counts pet ininnte. 

Nuclear Measurements Corj)., 2460 
N. .Arlington As’C., Indianapolis 18, Ind. 

Turco De\ clops New 
Magnesium Finishing 

Los Angeles— Dci'ctopmcnt of two 
inaguesiuin finishing processes to replace 
Dow No. 17 and Dosv No. 18 has been 
announced by Turco Products. Inc., 
manufacturer of indu.strial clicmica! 
])roccssiiig compounds. 

The compain says the single-package 
Turco processes arc designed to pros ide 
magucsimii with better corrosion re- 
sistance. abtasioii resistance and paint 
bonding proiicrtics, to eliminate the 
need for precise measuring and mixing 
ol several chemicals and to or crcomc the 
resultant incomcnicncc and chance for 
error. .Additionally, it said, they do not 
require complicated control procedures. 

Both processes arc approved for use 
In the Magnesium Division, Dow 
Chemical Company, 
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WANTED! 

STRUCTURAL DESIGNERS OF 
WING, FUSELAGE, AND 
TAIL SURFACES 

You must have at least 5 years’ 
experience and show proof of American 
citizenship. In return, Grumman 
salaries are on a par with the aviation 
industry, while company-financed 
retirement plan and liberal education 
plan for advanced study is far 
above average. 

Contact Mr. A. T. Wilder 
Engineering Personnel Director 

GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPACE - 



much for his education? 



no 


Today, business invests an average of $14,000 in each 
employee’s job. The question for businessmen is: 

Are we training enough people who can hold down 
these jobs? Schools are the answer. And it’s 
simple self interest to help community groups get the 
teachers and equipment schools need. Shortage right now: 
200,000 classrooms. 165,000 teachersl 


Want to find out how to help in ijour community? 
Get specific information by writing; 

Better Schools, 9 East 40th Street, New York, N. Y. 


EMPLOYMENT OPPORTUNITIES 


Scientists on Verge 
Of Tiny Measurement 

Washington— Co\tnimciit and indus- 

proaching the verge of working the 
"smallest miracle" of precision nieasurc- 
incnt— splitting the inch into fractions 
of millionths. 

Louis Polk, president of the Sheffield 
Corporation, Dayton, Ohio, and vice 
president of Bendix Aviation Corpora- 
tion. told the 12fh annual meeting of 
the Dimensional Standards and Me- 
trology Division of the American Ord- 
nance Association at the National Bu- 
reau of Standards that; 

"Some industries producing precision 
products for both military and civilian 
use have inncasing need for the super- 
aecurafe gaging and measuring devices 
that can be produced and utilized, bv 
refining our absolute standard measure- 
ment to the seventh dccim;il place— or 
one tenth of a millionth of an inch." 

The Sheffield executive, vice presi- 
dent of the American Ordnance Associa- 
tion and Chairman of its Diincnsioual 
Standards and Metrologv' Division, em- 
phasized that the joint U. S. govem- 
nieiit-industry research program "has 
been the most practical and efficient 
method of advancing toward thi.s most 
im|)ortant precision mcasurciiiciit goal— 
an absolute standard of achieving g;igc 
block jirecision to one ten-millionth of 

In order to enable industiv to pro- 
duce accurately on some requirements, 
to tolerances of a few millionths of an 
inch, gage blocks used to "set" gaging 
and measuring instrunvents in the sup- 
porting standards structure should be 
certified to accuracies witliin oiic-tcnth 
of a millionth of an inch. 

Nfr. Polk congratulated Dr. A. V. 
Astin, director of the bureau, on prog- 
ress toward this high degree of absolute 
gage block ccrtifving accuraev being de- 
veloped by the il. §. Bureau of Stand- 
ards in a continuing joint research proj- 
ect with leading U. S. manufacturers of 
high precision gaging, control and meas- 
urement devices. 

Putting this new "small miracle" of 
measurement to work will unfold new 
precision frontiers for U- S. production 
industries. Polk s.aid. 

U. of Colorado First 
In Astro-Geophysics 

Denver— Universitv of Colorado will 
start in late January teaching the first 
courses in a new department of astro- 
gcophysics. Dr. Dayton D. McKean, 
dean of the university graduate school. 
s.aid the department was the first of its 
kind in the United States. 

McKean said the department will do 


ENGINEERS & 


5 C I E N T I S 1 



SYMBOU OF ADVANCED 
THEORY AND RESEARCH IN 
THE GUIDED MISSIL.E FIELD 

This Geaeral Deciric departmrnt is prime comracior lor 'Tnier. 
eonllnenisl BalUslic Missile" and ‘Tnlerinediate Range Ballislic 
Missile” nose cone development. Increasing emphasis on this and 
other guided missile programs continues to create openings on 
our profeHional staff for graduate engineers and scientisu with 
experience in the following or related fields; 








GENERAL® ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 



liLiicmosic 
liSfilMiliRS... 

become one of the first 
staff members of RCA's new 
EN6INEERIN6 OPERATION 
at WHITE SANDS 
Proving Ground. 

The very nerve center 
of missile electronics / 

RCA is new to White Sands! 

Qualified electronic engineers can now 
begin acareerin a responsible position where 
the atmosphere crackles with the stimulation 
of far frontiers in missile electronics. 

Specific RCA assignments are in missile 
electronics, ground support systems, missile 
guidance and complex launching systems. 

You must, of course, have your EE, ME or 
physics degree, several years' electronic 
design experience . . . and must be 
familiar with one of these fields: 

System and sub-system analysis Internal instrumentation 
Reliability data control Equipment control 

Evoluation of Data analysis 

new components 

Projects will relate to sub-systems such as: 

PRECISION RADARS DATA PROCESSING EQUIPMENT 

DIGITAL DEVICES FIRE CONTROL 

ANALOG DEVICES DATA SIMULATION 


Start at an excellent salary ... A full program of 
liberal benefits gives your income added security. 

RCA's Tuition Refund Plan will provide for 
advanced studies. RCA pays relocation expenses. 

ARRANGE CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 

Send complete resume to: 

Mr. John R. Weld 
Employment Manager, Dept. V-dB 
_ Rodro Corporation rtf America 

Comden 2, N. J. 

RADIO CORPORATIOM of AMERICA 

DEFENSE ELECTRONIC PRODUCTS 


—among other thiitgs— research on the 
effect the sun and other bodies in 
outer space will have on future space 

"Kffccts of the sun and other ma- 
terials in outer space will have a bear- 
ing on rocket, satellite and space 
travel,” McKean said. 

Walter O, Roberts, director of the 
high altitude observatorv' at the Uni- 
sersitv, said it will be taking the lead 
in the tcsearch of physical conditions 
Ilf interplanetary space, particularly 
mxit the sun. 

Graduates of the department will 
be fitted for work in aviation research 
and guided missile study. 

" I lie deparhnent will start out in a 
small n-ay,'' Roberts said. "Only a 
couple of courses will be taught in the 
department for tlie first few years with 
perhaps a dozen or so students working 
for graduate degrees in this field." 

"Students other than tliose majoring 
in itstro-gcoplirsics «ill be able to take 
;■ course in tfie department,” Roberts 
added. 

■|'he first course will be called "The 
Sun.” Roberts said the department 
«(inld use facilities altiady available in 
the high altitude obsen-atorx- and in 
several laboratories on the university’s 
campus. 

Roberts said another field of study 
will be to determine “the effect of the 
sun's emission^ on radio communica- 
tions. the northern lights, the earth's 
magnetism and long-term climatic 
clumges.” 

Roberts described the study of astro- 
gtoplis-sics as somewhat like astronomy, 
except that astro-gcophysics deals with 
the relationship between astronomic 
bodies and the earth while astronomy 
is the study of celestial bodies. 

Founding of the department fol- 
lowed close on the announcement that 
the Uni'crsits’ of Colorado had been 
designated a world data center for 
the International Geophvsical year, 

Solar Will Produce 
J75 Jet Components 

Solar Aircraft Co. has received an Air 
Force contract for SI. 500, 000 of pro- 
duction fiicilitics for J75 jet engine 
components. 

Solar's Dcs Moines plant will build 
components for tlic engine in proditc- 
timi mrantitics for h'tird Motor Co.’s 
.Aircraft Knginc Div.. which is inanu- 
faeturing J75s under license From Pratt 
d- Wliitncv Aircraft Co. 

K 25% expansion of Solar’s Dcs 
\foincs plant is nearing completion to 
handle the J7S and various other air- 
craft engine and guided missile compo- 
nent programs. 
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Army Resumes Use 
Of Rick HeIieo[»ters 

San Francisco— Riek Ileliciipters, hie. 
was authorized to resume transpurtation 
of personnel in an .\nny shuttle service 
after the .\run liad sus|>ended tiint 
|)hasc of the operation as result of a 
fatal helicopter accident- 

Onc of two Bell 47s assigned Ui the 
service etaslied on Jan. 15. killing the 
pilot. Rick theorized it was cansexl bv 
a seagull flying into the rotor. 

The rcinslatcmeiil came after an 
Army board made a special investiga- 
tion of Rick's hiring practices, inaintc- 
nance procedures, and uquipinent. 
Pending outcome of the investigation, 
the .Array restricted the airlift to freight. 

The shuttle service, nuw on » trial 
basis, links three army sites-F'ort Baker, 
the Presidio, and Angel Island, where 
there is a .Vike installation. 

Hawker Aircraft Co. 
To Lay Off Workers 

London— Seven Irundred pruduction 
and office workers at Hawker .Aircraft 
Company’s Langley, Buckinghamshire, 
factory will be laid off by snmmcr. 

Thc dismissals follow cancellation of 
a Xfinistry of Supply order for 100 
Hunter fighters. 

.A company official said tlic workshops 
are to be retained at Langley for tbc 
lime being. He added that some cm- 
jiloyes at a flanker factors- outside the 
main worksliop arc expected to hold 
unto their jobs, 

.According to a union spoke.sinan, 
workers will be dismissed according to 
an agtecd-on prioritv svstem. 

Mcanwliilc, the Glostcr .Aircraft 
Company says it will drop 700 em- 
ployes by June this vc-ar instead of 1,500 
as originally estimated. 

Co’nvair Orders Tools 
For 880 Transport 

San Diego— Convair is placing orders 
for S] ,220.000 worth of niacliinc tools 
lor manufacture of its Model -SSO jet 
transport. Capital funds for another 
S2 million worth of heavy tools and 
other equipment for the SSO program 
will be obligated soon, Convair savs. 

Ryan Declares 10 Ceiils 
Per Share Diviflend 

A regular quarterly dividend of 10 
cents per share on common capital 
stock was declared by tlic board of di 
rectors of the Ryan .Aeronautical Com- 
pain-. The 10-ccnt cash dividend is pay- 
able March S to stockholders of record 
February 19. 
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ENGINEERS 



AC'S rew, modern 22S,0' 


A.VIONICS-MISSILE GUIDANCE 
-lET ENGINE FUEL CONTROLS - COMPUTERS 
- COMMUNICATION EQUIPMENT - CIVIL DEFENSE 
AVIATION-AUTOMOTIVE ELECTRONIC PRODUCTS 




in GM's Electronics Divii 
Permanent. Progrestive Proi 



>11 offer you personally.opportunities tliat demantl 
invegtigation. To arrange pergonal, confidential 
interview in your territory, write today to 
Mr. Jolm F. Heffinger, 

Supervisor of Technical Employment 

AC THE ELECTRONICS DIVISION 

General Motors Corporation 

iil»ou1cee 2, Wisconsin • Flint 2. Michigan 
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SWEET MUSIC FOR AERODVNAMICISTS 



Try this on your piano— or one of our ana- 
logue computers: 

Martin now is offering some of the most 
challenging and exciting opportunities avail- 
able today in the field of aerodynamics. 

Sound your “A" (or alpha) and put this to 
the test. From boundaiy layer control to heat 
barrier design . . . from Mach 2 to the escape 
velocity... Martin is working on it! 

Result ; Room for aerodynamicists who are 
tuned to tomorrow. 

Contact J. M. Hollyday, Dept. AW-3, The 
Glenn L. Martin Company, Baltimore 3, 
Maiyland. 


M=K -TM M\M 

^ I— ~T~ / /V^ <Z=> /=^ ^ 


>■ l|i|illllllilll'l'i - ' 

chemical 

engineer 

for REPUBLIC AVIATION 





I vM^Tta/x/ 


AIRLINE MECHANICS 

Flight Line, Instrument, 
Electrical, Rodio 
Pesitiens open at 

LOS ANGELES, CHICAGO, 
DETROIT, IDLEWILD, N. Y. 


FLYING TIGER LINE 
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[N CALIFORNIA 


Immediate Openings for 

HIGH LEVEL ENGINEERS 

experienced in the missile 
components field 

AERODYNAMICS (SUPERSONIC) GUIDANCE AND CONTROLS 
MISSILE STRUCTURES ROCKET PROPULSION 


Solar is now forming a new creative engineering group 
for a challenging new project. This is an exceptional 
opportunity to rapidly advance your career. . .while 
enjoying Sun Diego’s year-around sunny climate and 
unmatched recreational and cultural advantages. Solar 
is a medium-size company (2800 people in San Diego) 
founded in 1927. Personnel policies are advanced, 
including profit sharing retirement plan. Please send 
resume of your qualificxitions and education to Lxruis 
Klein, Dept E-132, Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, California, 


SOLAR 

AIRCRAFT COMPAI 



DES MOINES 
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Career opportunities 
in BOSTON 



Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 
association with the world's largest producers of automatic 
controls. 


Gyro and Accelerometer Design Engineers 
Data Handling Amplifier Design Engineers 


Electrical Design Engineer for Automation Equipment 


Semi-Conductor Engineers for R & D and Production 


Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. L. Mannix, Personnel Director, Minneap- 
olis-Honeyweil, Boston Division, 1403 Soldiers Field 
Road, Boston 35, Mass., or cal! ALgonquin 4-5202. 

Honeywell [§ 

BOSTON DIVISION 


THIS 

IS THE KIND OF 

ENGINEERING 

HELP 


WE NEED! 
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MATERIALS STANDARDS ENGINEER 

FOR THE MISSILE & ORDNANCE SYSTEMS OEPT. OF GENERAL ELECTRIC 
— Prime Cantraetor /oi- /CBM & IRBM Nose Conet 

FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 

(Zonlacl 

3L 

Office you. 

ATLANTA, 3 

801 Rhodes-Hoverty Bldg. 

WAJnul 5778 

BOSTON, 16 

350 Pork Squore 

HUbbord 2-7160 

TImsc send resume **”i P'lm* contracts of a loi^-rerm 

IP — 

1 MISSILZ » ORONANCe SYSTtMS DEPARTmcnT 

GENERAL^ ELECTRIC 

CHICAGO, n 

520 No. Michigan Ave. 

MOhowk 4-5800 

W. HIOOENS 
J. SIENNAN 

CINCINNATI, 37 

1825 Yorktown Rood 
Swifton Villoge, Apt. 2 

. , , 

CLEVELAND, is"""" 

i _ □ Ac-odyimmiet ^ 

I.u10 IL„„w ^ 

'I CHECK THIS LIST OF ° 1 

1 PROFESSIONAL SKILLS a««irZZT [] 

Mah!^&'’Akod”st5. ^ ' 
DETROIT, 26 

1 ... .... ., ^ 1 



n25 sl 

MAdison 6-9351 

I 1 

330 V/est 42 St. 

lOngocre 4-3000 

PHILADEPLHIA, 3 

y P-4110 Aviation Week, Class. Adv. Div., P.O. Bex 12, N. Y. 36, N. Y. ^ 

17th 8. Sonsom St. 

RItfenhouse 6-0670 

affliiiiiiiiiiiiiiiiaiBPBWiiiiiiiiiiiimiiiiiiiMi^iiiiM^ 

ST LOUIS, 8 


do i5 wlive St. 

EMPLOYMENT PROBLEM? 



68 Post St. 


MANAGER 

AIRCRAFT DIVISION 

A w9U<estabU»hed ccnIury'Old compcny olleri an «xenplloao) opportunity 
lor a capable executive to manage Us Aircrall Sub-Contract Plvislon. Tbo 
Division is currently producing a mulli-nlUIion dnUor volume el business, 
principally In the Held ol aluminum honeycomb air frame and reinlorced 

ere ol this Division would Include nearly every mnior aircraft company in 
the U. S. This Division Is well known and respected In the olrcralt field. 


The mon selected will have had malor air frame experience, with por- 
menls. He must be cost conscious; ond although specific honeycomb and/or 


aluminum honeycomb d' * ’ " jn - 


I. However, ultimate rMponeibility w 
sales ol all products In the Aircraft Division, 

This position offers o top salory. a substontial bonus and olher allroctlve 
benofits In addition to pleosoul living conditions In a Midwest location. A 
confidential Interview may be arronged locally or in o major Midwestern 


SALES ENGINEER 


Aircroft 

Ground 

Support 

Equipment 



^ machinery, airframe componenta. i 

ntrumentx iir similar equipment, an enKineer> 
ing backeround. military experience and a 
Ihorough knoivledge of military procurement 
luethuds. we have an excellent upportunily 
fur you a.s a Sales Engineer to the Military. 


Your headquarters will he at . . 
and your territory will consist of ail the mill* 
tnry procurement agenciea. 

PERSONNEL DEPARTMENT 

CONSOLIDATED DIESEL ELECTRIC CORP. 

880 Canal St., Stamford, Conn. 



YOUR ORGANIZATION 

Is If eomplete? 

Are you expanding it? 

Making Keplaeements? 

Naturally, you ore anxious to secure the most suitoble mon or men avail- 
able. You want men with the special troining that will make them on 
osset to your organization. You can contact such men through on adver- 
tisement in the Employment Opportunities Section of AVIATION WEEK. 

Classified Adverlising Division— 

AVIATION WEEK 

330 W. 42nd Si. New York 36, N. Y. 
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SEARCHLIGHT SECTION 


now available-on display 

O^oronw., BDO KlJir ci'f'ontM.' 

Low Time G47S-A ».w or.. ..ch ..r.^., TB., c r.ow lo .orr... cl dr.- 


Remmert-Werner of Florida 

Pompano Beach Airport 



DC-3 

FOR SALE 


SALES, I 


NEW C-46 AIRCRAFT PARTS 




I W. GALBREATH & ( 


WSB 

NAVCO .... 


ENGINE WORKS 



tRAI 


TRADE-AYER COMRANY 
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SEARCHLIGHT SECTION 


SUPER WIDGEON 
GRUMMAN GOOSE 

mallard' 

WEISCH AVIATION CO. 



LOCKHEED LODESTAR 


UNUSUAL 

OPPORTUNITIES 

can be found each week in the 

SEARCHLIGHT 
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24th Annual Inventory of Ai rpower Edition 





“Airpower in an Era 
of World Crisis” 


Gets Close Attention from Engineering-- -Management... Your advertising will too! 


Status of our country’s airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. “Inventory of Airpower” Issue is the only source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 

Teams of Aviation Week editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics. helicopters, industry buying procedures and foreign airpower with 
particular emphasis on Russian airjiower. 

Industry as well as individual manufacturer’s sales, financial, employ- 
t, production and plant statistics will be given. Included will be 


specifications on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighler-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans: transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
leported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 
fulness. 

“Inventory of Airpower” Issue wilt he received as a regular weekly 
issue by aviation’s largest and most significant engineering-miiitary- 
management audience — Aviation ^'eek’s 6-1,193 rtci paid subscrib- 
ers. ( Current print order; 67,949; June 1956 ABC net paid; 57,900. 1 

Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation's standard reference on the subject. 


Get complete details by con- 
tacting Your Aviation Week 
representative 
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A powerful turbine coupled with the 
high-propulsive efficiency of a propel- 
ler. Now setting new records in mili- 
tary transport, the Allison Prop-Jet 
will be backed by two years of flying 
before entering commercial service. 


ROYAl DUTCH 
. AIRLINES 


I — _ ^ jtch Airlines pioneers the overseas jet age with 


Allison 
Prop-Jet 
Power 

for its new fleet of Lockheed Electras 
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KLM 


A new “Treat to go Dutch” for world air travelers 


KLM Royal Dutch Airlines, the world’s first airline, 
steps into the jet age of world air travel by ordering a 
brand-new fleet of 7-mile-a-minute Lockheed 
Electras with Allison Prop-Jet power. 

KLM made this selection after careful evaluation of all 
propeller-type aircraft power plants now built, or soon 
to be available. 


The 15,000 horsepower of the four Allison Prop-Jet 
engines will wing the Lockheed Electba through the 
air at well over 400 miles per hour, cutting KLM’s time 
schedules by 30% and providing new smoothness and 
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quiet comfort over KLM’s 152,000-mile air network. 

What’s more, it can operate out of “short-hop” airports 
with runways shorter than those required by today’s 
fouL-engined transports. 

In selecting Allison Prop-Jet power, KLM has demon- 
strated the same foresight that has marked the purchase 
of Allison Prop-Jet engines and Aeroproducts propellers 
by 5 major U. S. airlines— American, Eastern, National, 
Braniff and Western. 


ALLISON DIVISION OF GENERAL MOTORS • Indianapolis, Indiana 
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